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EDITORIALS 


A‘ CURACY IN RESEAR an is an opinionated animal to 


whom there comes repeatedly the irresisti I 0 express his ideas 


regarding a given subject of in [ ; degree of in 


lligence, but the opinions may or orroborate this reflection: 


opinions may result from il \ ion and logical ordering 

facts, or they may result from impre is th I i0t based upon 
proper investigation or logi 

Many whi are sincerely 1 posed ) tud I ) subject but 
who have not had sulficient of portunity ) I! l ormation on the 

t methods for study, are guilty of selectin idence, the use of 

poor oI i irious faulty omissions and commissions that serve 
to render practically valueless the product of their | Not infre 
quently 1 rt printed which include st : e absur y ol 
which is é paren to tn alified student of th subject Such 
statements are subversive to th ter sof the pursuit of knowl 
edge, and reflect inything but credit nel iuthors one would 
knowingly be responsible for them 

Che study of a subject such as archaeology « 
the student and contributive to the development of the science only 
when directe a correct scientific attituds nd when employing 
correct scientific methods. These are available only as the result of train 
ing, whether that training be acquired scholastically or as the result of 
independent application to library, field and laboratory sources. The 
trained man gets results in archaeology just as truly as in anv other 
branch of human activity 

It follows that every student of archaeology, } matter how ex 
perienced or inexperienced, will be continuously driven by his interest 
in the subject to improve his knowledge thereof and his ability to profit 
ably participate in related investigations. The careful, critical inquiry 


into the facts or principles of a subject, for the purpose of augmenting 


q 
Qs 
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Only those statements based upon critical research under the direct 


of trained minds are worthy of recording and disseminating. All rep 
and theses are critically judged by fellow students on this basis 


sincere student is his own most severe criti W.C.M 


ETHNOS A new Ethnos has entered the lists of anthropol: 
periodicals, published bimonthly by the Ethnographical Musé 
Sweden, Stockholm, in collaboration with Thule, Ltd., Publish: 
capably edited by Prof. A. Lindblom and Dr. S. Linné. To qui 
editorial note in the first issue (Jan., 1936 


‘Ethnos will devote itself primarily to Extra-European etl 


and archaeology Attention will also be paid to general qui 
principle within the sphere of ethnology 

Che Journal is intended to be in orgal f the tl 
Museum of Sweden and to be published { those Swedis! 
gists (in the widest sense of the word) wl ire working in the fi 
research outside Europe. At the same time. howeve the te 


as will already be evident from the present number: 


international in scope, and the publishers will therefor 
as collaborators any toreign research student respective 
thropological schoc "to which they bel 

The journal, limited to 16 pages to the issue, is exce 
sented, neatly printed on good pape ind amp! ind we 
The languages use ire principall) nglisl rencl 
American archaeolog ind ethnology will hold relative 
place in the subject matter presented 

The first two issues of Ethnos demonstrate not only that it di 


the support of American anthropological students. but 
viding another ol the too rare sources | the clos ( 
American and Europear anthropologists, it pron 
portant service in its chosen field of interest 
AMERICAN ANTIQUITY congratulates the editors of 
high quality manifested in the first two numbers of Volume | 
presses the sincere hope that the new journal will meet with th 


it deserves W.C.M 


A CENTRAL TEXAS PUBLICATION [his sprin 
Bulletin of the Central Texas Archeological Society of Was 


published in March. The first bulletin had appeared in the « 


the store of available information, is known to science a researc] 
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1935. These two attractive pamphlets reflect the untiring interest 
ind activity of a rapidly growing Society in studying the history of the 
| Indians who once lived in the vicinity of Waco. The first bulletin. of 32 
ages, Carries several articles des« ribing the conditions of the region and 
the kinds of archaeological specimens obtained. The second bulletin. 
h bears the sub-titl Texas Centennial Issuc is a more preten 
volume of 96 pages. About one half of the issue is devoted to a 
eries of articles dealing with finds made in Bell Count Texas, and 
icularly with material from a prehistoric shelter on Kell Branch 
31 burials with their accompanying materials are discussed in some 
lhe issue includes other articles on stone implements, pottery, 
| local survey interest to those studying this regio 
his group of admittedly non-professional student making a real 
t interpret the Indiar | St¢ ot ts oh! | d Pe haps l 
ort ite emphasis st being placed he collection of 
‘ ens. but is the } hlen me def ed the 
e of archaeolog ssociations in interprs il relation 
} vill become cleare Che articles which |} ‘ | ippeared indi 
tl the group appreciates the ilue of | relationships 
per field methoe 
he Central Texas Archeolog | Societ ts edit Frank H 
| I Vace ire to be congratulated ul ti t ¢ ind in 
| 
| I t e annual bulletin 
SOUTHWESTERN LORI In June his y he small maga 
| southwestern Lore entered upo1 s secon é the qua 
mcia ublication of the Colorado Archas il Each 
e 24-page issues which have so far appeared carries eries of 
es on a variety of subjects, some by local Colorado non-profes 


students, others by such well-known students as Frank H. H 
ert B Renaud | ynd n | Harg! ive ind Paul R inke 
\ ne might expect, in the light of recent finds in that region. con 


siderable attention is given to the problem of the antiquity of man in 


lhe Society of which Southwestern Lore is the official publication is 
narily interested in the archaeological problems within the state of 
rado. It seeks to reach all students of the subject. Bv establishing 
pters in thirty-five Colorado cities, the Society has grown quickly, 


| ind is potentially able to exert great influence in encouraging proper 
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archaeological investigations and in eliminating as far as possible the 
destruction of evidence through ignorance of the problems involved 
Southwestern Lore is an interesting magazine. Its editor is C. T. Hurst, 
Professor of Zoology and Dean of the Graduate School at Western State 


College, Gunnison, Colorado 


( 
( 
| 
{ 


POTTERY STUDY IN THE MAYA AREA*® 
MARY BUTLER®™ 


PROBLEMS OF THE MAYA AREA 


a MAYA AREA is of outstanding archaeological 


ntr\ soutl ot it We have little 


iest peoples of this region. We know that in th 


pire Che recorded dates 


gical importance be 
the highest 


il Ameri i The url, May and xican 


is surpassed other 
ped pre-Columbian American cultures 


use its ea inhabitants achieved 


C1\ iliz ition in pre 


because they 
1 an intricate calendrical system. While 
estion of priority and derivation of culture in the Mexican-Maya 

( is no doubt that the Mava developed 


ind the sciences of mathematics and 


f excellence far beyond that ittained by the 


lhe Maya lived, before the Conquest as today, in Yucatan and the 


evidence concerning the archaic o1 


e southern part there 
itum, identified by modelled figurines and 
1 culture, while distinct from the 


can, is even more distinct from the Central American. it is possible 


e who established it came from the north Che 
separate stock geographi il] 


ir languages 


g y isolated except for Huastec, an 
oot of an early form of Maya found on the eastern coast of Mexico 
Vera Cruz 

the south, along the Usumacinta River, and in the low country 
ea f it, lie the great stone cities, with carved and dated monu 
that belo: ‘ 


neg o the first pe riod of Mava power! called the Old 
cover a period of over six hundred vears 
stop bruptly throughout the cities 


a 
Ma 


at about the beginning of 


do not know 
aandonment of southern cities for those 


ya time, causing a gap in Maya history. We 


there was a definite al 


: iper rehensive study of pottery work in the Maya area. It is 
rk consicde some aspects of the 
‘ eprese S sectio f e unpublished | uction to the writer's 
p \ P Piedr Negras Pre il ’apers, No. 4. Uni 
Museur I 135 i ide the latter acceptable to the Anthropology 
of e | ersity of Pennsvlvani 


is a doctoral dissert 


al | 
American Section. ersity Museum. PI 


iiladelphia 


SY 


earliest peoples 
such a cultural substr 
listinctive potter. Since tft 
that the 
| 
| 
whet! 
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in the north, but we do know that Maya power had, by the beginning o 
the second millenium A.D., shifted into Yucatan, into stone citie 
better built than the earlier ones but lacking the carved, dated monu 
ments. We have fragmentary historical accounts for this later perio 
that tell us of the league, formed by the three most important cities 


Chichen Itza, Uxmal, and Mayapan, that ruled the peninsula for two 


hundred years. About 1200 A.D., according to native records, the league 


f 


S 


was split by a conspiracy centering about Hunac Ceel, ruler of Maya- 


pan. Hunac Ceel prevailed in the ensuing civil war, through the aid o 
Mexicans whom he called in from Xicalango (Campeche), and Mayapar 
ruled the Maya for the next two hundred years. Hunac Ceel 
Chichen Itza to his Mexican mercenaries as a reward, and Mexicar 
influence was strong in Yucatan from that time. Toward the middle o 
the fifteenth century, the Maya revolted against the oppressive rul 
of Mayapan, and destroyed it utterly. After this, the country w 
ravaged by civil war, pestilence, and famine. The Maya were a broke: 
peopl by the beginning of the sixteenth century 

The Old Empire was the Golden Age of Mava science and 
Writing had by this time progressed bevond the rebus stage to tl 
of symbols. Opinions vary as to whether these hieroglyphs were ideo 
graphic or phonetic in content. While attempts have been made to re 
them during the last thirty years, the only completely successful result 
have been those dealing with dates 

[he calendrical system of the Maya must have evolved from cet 
turies of astronomical observation of which we have no trace. During the 
Old Empire, dates were recorded in a count of the days elapsed since the 
day chosen as the beginning of time. Eighteen months of twenty dav 


each, and an unlucky five-day nineteenth month, made up the ve 


Accurate record was kept both of the variation between this ‘‘vague 
year’ and the solar year, and of a never-ending cycle of two hundre 
and sixty day periods important tor astrology Supplementary check 
ing, lunar records were kept, and probably planetary ones as well, « 


Venus and perhaps Mercury. This calendar was more finely calibrate: 


than any devised before our present Gregorian system, first adopted 


the Christian world in the sixteenth century A.D In the course of the 


mathematical calculations necessary for evolving their calendar, the 


Maya invente 
counting by position, using both long before they had been heard of i 
Europe. In the matter of science, we know that the later Maya of Yu 


catan were not as exact as their forebears. Instead of recording a date 


vave 


f 


1 symbol for zero, and discovered the principle of 


| 
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the Old Empire, by the number of days elapsed from the begin- 
f time, they merely assigned it to the katun, or twenty-year period, 
\ich it occurred. Unless careful reckoning were kept, a katun name 
ipable of duplication every two hundred and fifty-six years. 

rving of human scenes on stone, whether limestone mono- 
small bits of jade, and on wood, shell, or pottery, and in paint- 
n pottery and frescoes, the Maya were outstand- 
re-Columbia America. Relief carving from the Old Empire is 


celled bv the « i ly irt of an\ people In the te! VYuc itecan period, 


hifted from sculpture to architecture, and relief carving was 


é nfined to building facades. Examples portraying 
beings are artistically inferior to Old Empire work 
The Mava never produced effigy portrait pottery as fine as that of 


imu in South America, but their mold-made figurines of the Old 
equalled their sculpture in artistic quality. These are 


the beginning of the Yucatecan period, but disappear about 


ample f Old Empire mural painting have all been destroyed, but 

the stvles of the three surviving Maya codices shows 

hi 1) esden Code thoug! t to be the earliest is ilso the hnest 

slichtl specious argument, since the reason for thinking it 

its stvlistic resemblance to Old Empire art. However, it sug 

that the same distinction between the two periods applied to 
is Wt sculpture 

e do not know what comparison could be made between the two 

ds in regard to social and political life. since our knowledge of these 


ned t¢ \ ucatal but thers is no doubt th it the Mava ot the Old 
led earl America il the matter of representational art and 


h state of civilization in Mexico, 


e} tical science In spite of 1é ig 
¢ never developed beyond a rebus system; the Mexican 
ndar was a simplified form of the Maya one; and their art did not 
that of the Mava ilthoug! thev were excellent metal-workers 
genius was, t large extent, political 
. civilization cannot be properiv evaluated unless considered in 
tion to the civilizations of early Mexico, for the Maya and 
ul thouch linguistically distinct, were culturally interrelated 
esumably the earliest peoples in the Mexican-Mavya area were 
idic hunters, but no traces of such a population have yet been 


lhe earliest peoples of whom we know were agriculturalists 


tified by clever. crude, modelled figurines and by distinctive pot 
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tery. At first, this level, called “Archaic,” was supposed to have beet 
roughly contemporaneous from Mexico to Peru, and to represent dis 
semination from the Valley of Mexico of agriculture. pottery and 
higurine-making. Archaeological investigations in Central America ri 
vealed “‘Archaic’’ remains that have been assigned to the second mij 
lenium B.C. In Mexico the “Archaic” was found to have been not on 
culture, but a series of cultures; and study of “Archaic” obiects showed 
that the people who made them were fairly advanced cultur lly, and 


not necessarily the domesticators of maize and discoverers of New 
World agriculture. They must have been living a sedentarv li 


turies in order to h ive developed the arts ind crafts reflected in the 
pottery, figurines, and spindle-whorls. In the Mexican-Mava area the 


Can still be called ar h LiK since the V are the earliest peopl known thers 


We do not know their language, nor when they first appeared 
Littl is known it present ol early peoples in norther1 Vexice 
What work has been done there suggests a division north of the Valle 


of Mexico between the high civilizations de veloped in the Valley and 
the more primitive tribes to the north. At present there is a defi 

cultural gap between the civilizations of the Vallev of Mexic nd the 
Pueblo cultures in the southwestern United States. Presumably the 
successive waves of dominant peoples in the Valley of Mexico can 


farther north, since ill those of whom we hav record spoke Nahu 


languages part of the Uto-Aztecan stock that extends as far nortl 


In the Valley of Mexico, the next culture after the “Archai 


and is identified by mold-made figurins ind dis 


tinctive pottery. Legend says that the Toltecs, a Nahua-speaking peopk 
founded a great empire. and developed the arts and sciences to a hig! 


aegret According to legendary sources Quetzalcoat! worshipped as 


ror was also a Tolte king whos reign marked the Mex in (,olde! 


Age when everyone Was rich and happy and even the cotton grew 

the fields already colored red, blue, and vellow. The tale of the ove 
throw ol Quetzalcoat! bi three sorcerers from the nortl tlacaoal 
lezcatlipoca), Uitzilopochtli, and Tlacabe pan, symbolizes the dow1 


fall of the Tolte powel! under the attacks of the herce ( hichime 
Nahua-speaking hunters from the north. It 


capital, tentativel identified with tl 


s said that Tul tl 
1e site of Teotihuacan, fell at al 
the end of the twelfth century A.D., and that bands of Toltec war 
pushed south and founded Nahua colonies in Salvador, Nicaragu 


Panama, and also in Campeche and Yucatat 


| 
Montana 
; 
called the Toltec, 
| 


lhe Aztecs, a small, Nahua-speaking tribe, finally surged to the 
11 top and established a feudal state that eventually held most of 


ico in subjugation. Their power was at its height when Cortez 


In the south of Mexico, in the Valley of Oaxaca lived the Mixtecs 
the Zapotecs. At the time of the Conquest, they were a highly 
ized group linguistically distinct from the Aztecs, who tried in vain 
m. We do not know how long they had flourished, nor 


neople preceded them. Their culture was Mexican with evidences 


\t the southeastern boundary of the Maya territory is to be found a 


tural break similar to that encountered in northern Mexico. 

( \ culture stops, and Central American cultures start. 
Probably the outstanding problem of the Mexican-Maya area is the 
the interrelation of cultures. Geogr iphically the Mava area 
yhe to the Mexican: culturally the positions may well have 


eversed. The Aztecs, and the Zapotecs and Mixtecs had simpler 
writll ind of the calendar than those developed by the 
er these resulted from contact with the 


or whether the Mava forms of writing and the calendar were 


‘zed developments of systems common to all Middle America 
earlier time leve lhe question hinges, to a large extent, on the 
tl relation of the Mava and Christian calendars. If either 
Spinde the Goodman-Thompson correlations of Maya and 
‘ | s correct nd the historical accounts ol the Tol- 

he considered accurate, Mava artistic and scientific develop- 
preceded that in Mexico. Spinden's correlation places the 

Empire period of Mava history in the first sis hundred years of the 
stian ¢ while Goodman and Thompson place it two hundred 
vears late lhe Toltecs are believed to have come into power 


700 A.D. This would mean that cultural traits common to the 


\lexicans were probably originated by the former 


we irchaeologists at present tend to place the Toltecs earlier 


\Viava later, due to the intensive pottery study that has been 


hoth areas. This would mean that the early Maya and the 


rey 0 
were building their cities at the same time, or pt rhaps that the 
eceded the former! Another aspect ol this problem is the part 

the Mixtec ind Zapotecs in Mexican Maya contacts 

| clear that we cannot solve this problem without knowing the 

é e of cultures in the Mexican and the Maya areas Written 
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} 

nd the 
| he 
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records are of little help. In Mexico, we have a fairly accurate outlin 


of Aztec history, and some knowledge of conditions in the Valley of 


Mexico when the Aztecs established themselves in the fourteenth cet 
tury, and of conditions there and in the Valley of Oaxaca during th 
following centuries. We have reference in legend and in uncertain h 


torical accounts to the Toltecs. In the Maya area, almost all books we: 


6 


burnt by the Spanish priests, and we can as yet read little of those that 


remain; a few Christianized Indians translated early records into Spar 


ish; and a few of the Spanish priests recorded the customs and legends 


of the Maya at the time of and following the onquest These provid 


1 confused historical outline for the five hundred years precedi 


Conquest. While there are series of dated monuments in Old Emp 
cities that cover a range of more than six hundred years, the date 
not yet anchored accurately in time, and we cannot read the accor 
panying text, which may be historical. We have no written records 


oral tradition for the Archaic’ peopl of the earliest period in ¢ the 


area. The only way to find a satisfactory answer to the p 
further intensive pottery study in both areas. The work on potter 
ready done in Viexico Me xi1can and rican st hol irs pro\ ic 


a basis for this study. Charting of the spatial and temporal distribut 


of varying pottery types has begun, and their correlation, as far pe 
ble, with architectural and historical remains. Similar work | 
in the Maya are 

Considering the relation of the Mexican-Mavya culture area to tl 


rest ol pre-( olumbian America, an outstanding problem 
connections with the high cultures of South America; the extent and 
route of influences from one to the othe 


Che Inca area was superior to Middle America in cert 


culture, such as metal-working and social organization. We suspect 
contact between adjacent peripheries of the two area chiefl 
‘Mavyoid”’ objects found in northern South America. Digging in ¢ 
America south ot the Mava area ha until recently reveale¢ tt I 
value or importance, and it has been thought that such contact must 
have been established by sea. The work being done in Central Am« 
at present, however, has uncovered such spectacular rema 

shall undoubtedly find in time a continuous cultural chain link 

I bibliog: G. ¢ | Culture ‘ ‘ \ 

Results of the St: gra Proje the Ame \I use \ 

he Valley of Mex 1928-19 Anthropolog Y f e Ame [ use 


_ 
th: 
| 

| 
Natural History, Vol. 35, Part New York. 193 
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two areas by land. Pottery, Maya pottery in particular because of its 
geographical position, will be of the utmost importance in tracing such a 
connection. Pottery, architectural remains, and monolithic monuments 
the most important archaeological criteria, since they can usually 

be considered as having originated where found. In Central America 
uth of the Maya area, most of the early architecture was of wood, and 
has therefore disappeared; monolithic monuments were rare; pottery, 


therefore. becomes of in« reasing importance 


IMPORTANCE AND METHODS OF POTTERY 
STUDY IN THE MAYA AREA 
Architectural remains and potsherds provide the two most stable 
1aeological criteria in Middle America; their importance is empha 
sized in the Maya area, most of which is in low-lying tropical country 
lhe climate is so damp, the vegetation so lush, that any perishable ma 
terial is utterly destroyed. Pottery is less destructible than any other 


made object except artifacts of stone or gold. The latter are rare in 


he area, metal being considered as unknown during the Old Empire, 


while pottery is practically universal. It is a more satisfactory criterion 


in architectural remains. There is only a limited amount of variation 
ssible among stone buildings that conform to a certain cultural pat 
tern; Maya stone buildings, although found at all important sites, 
were used by a very small proportion of the population. Pottery is 
pable of greater variation even when conforming to a cultural pat 
and was used presumably by all of the population 
Pottery study isa phase ot ar haeology that has only recently come 
1e fore in America. It has always interested the archaeologist, but 
interest has often been mainly aesthetic and centered on complete 
vessels. In fields where there was a great deal of architectural and epi 
phical material and abundant literary references, pottery was not 
needed as a basic historical criterion, and could be considered on its own 
merits. But as the archaeological method spread, it reached countries 
where material was often reduced to ground-plans and potsherds 
Arc haeologists then realized the historical significance of the potsherd, 
illed, by one optimist, the most indestructible object left by man 
Any pottery-making people will presumably continue to develop its 
own special types by a progressive modification until outside influence 
suggests a change, or a conquering people enforces one. Changes in tech 
que can occur from the inside through invention but instances of their 


ing done so in pottery making are almost entirely hypothetical 
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Therefore pottery sequence can provide chronology for history, to be 
correlated with literary sources where these exist, to stand alone wher 
they do not. The very lack of pottery can become of tremendous im 
portance, as we see in the southwestern United States 

Pottery is of vital importance in tracing trade and migration. Thi 
more we learn from archaeology, the more we realize that intricacy of 
international relations is nothing new. The ever-present potsherd tells 
us that the Americans, Africans, Europeans, and Asiatics of one, two 
or five millenia ago were in a state of flux and confusion as well as their 
present day descend ints In all art haeologi ul fre Ids, attention is bein 


focused on these historical phases of pottery study. and the batteri« 


of the exact sciences are being called into play to help extract the last 
grain of information from the potsherd 

Mava archaeology may be said to have started in 1839 with Joh 
Stephens, an American who was the first person to visit systematicall 
and intelligently the ruins in Yucatan and Guatemala. His publi 
tions,** illustrated with meticulous drawings by Catherwood, int 
duced the ancient Maya to the world. Serious work in the area did not 
begin until the end of the century, and until ten vears ago, it had not 
progressed bevond the stage ol reconnaissance Pottery stud, was t 
first overshadowed by the same emphasis on spectacular architecturs 
and sculpture that marked the beginnings of archaeology in Greece and 
Egypt, and was hampered by the impenetrable character of the jun 
country in which lie most of the sites that escaped the Spaniards. In the 
intensive work being undertaken now at various sites by the Carnegi¢ 
Institution of Washington, the University of Chicago. and the U1 
sity Museum of Philadelphia, the study of potsherds is coming int 
own 

The first work done along these lines was a stylistic study in 1923 
of the Maya pottery already accumulated in museums and private « 
lections, by Dr. George Vaillant.*® Most of it was undocumented: ther: 
was, however, enough specific information to enable him to recogniz 
ceramic areas, to see chronological significance in certain types ot! ware 


or decoration. and to establish tentative stvlistix poly« hrome sequences 


in the southeastern part of the area—at Copan, in the Uloa Valle 


Stephens Johr | | dents of Trave (entra Ameri ( hiat 5 a y 
tan, New York, 1841: Incidents of Trave 1 Yucatan, New York, 1843 

Vaillant, G. (¢ rhe Chronolo, .cal Significance of Maya Ceran s, MS. Thes 
submitted in partial fulfillment of the requirements for the degree of Doctor of PI 


phy at Harvard University, 192 


of Mava pottery 
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d in Salvador. Such a typological approach is the only treatment pos- 
ble for material that lacks complete documentation. Its 


historical 
ilue in the Central America 


n field had already been shown by Dr 

throp’s book on the pottery of Nicaragua and Costa Rica.*° Vaillant’s 
rk could not be as conclusive as this because of the relative scarcity 
, and the sporadi distribution of the sites represented 


We can trace the development of a shape or a decorative style in pot 


without knowing whether we are following progress or decline. We 
not determine th 


is without knowing the provenience of the pottery, 
its position when found. Pottery study today is largely 


ork out the most satisfactory w 


1 an attempt 
v ay to accumulate and use this in 
nation which should tell us the relative ages of pottery types. It is 
sentially a stratigraphical study, based either on association or soil 
itification 

[he work done by Dr. Merwin at Holmul, an Old Empire site in 
i mala, and later studied and yublished by 
furnishes an example, in some ways id 


ethod. In one mound at Holmul were found five 


‘ 
il, of the associa 


superimposed 


ilding periods in the form of sealed burial chambers, and with each 
d was ussociated pottery that showed a definite ind consistent de 
ment f n the earliest to the latest period. The situation was ideal 
there was no question as to the succession of building periods nor 
distinction from each other; the periods were marked by tombs, 
whole vessels were found in each; and there were obvious differ 
nces in the pottery that permitted establishing three main and two in 
ediary pottery periods, although the material was homogeneous 
ugh in character to show that the differences between periods were 
ely consistent developments of Homul pottery types The value and 
henticity of this sequence have been proven in the work done at the 


ixactun™ and at Tzimin Kax in British Honduras, 


| S. K | r t ( sta R i Nicarag ( } ) fr he 
‘ f the Amer I in, Heye Foundati 8 New York, 1926 

Me R. | G. ¢ e Ruins of H (;uatema Memoirs 
e Peabc M use f Ame Ar eolog d Et! g Pa », Cam 
ge, 193 

Rickets O. G ] Exca Uax u f Montl Vol. 37 

) See s es by A. L. Smith and E. B. Ricketsor Contributions to 

Archaeolog 5 (1932) and 1934 Preprints from Pul ition 436 of the 

egie Institution of Washingtor 

Thompson, J. | Archaeological Investigations the Southern Cayo District 


ory. Volume 


| 
= 
| 
| 
sh Honduras, Anthropological Series, Field Museum of Natural Hist 
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since the pottery from both sites fitted into the Holmul classification 
here are, however, imperfections associated with such stratigraphy 
The pottery cannot be assumed to illustrate the range for each period 
since the small number of pieces found with each burial are presumably 
selected vessels. Moreover, we do not know either the absolute or the 
relative date of any one period since there are no dates associated with 
any burial, and we cannot tell how much time may have elapsed be 
tween two periods. In an ordinary case of association of pottery and 
building levels, we should have, as at Piedras Negras, potsherds in and 
under superimposed floors. This provides a problem which can best be 
approached by the ratio method, comparing the quantities of distin 
tive features of shape and decoration present in different levels 

Since dated monuments occur in the Maya area, it would seem that 
the ideal pottery stratigraphy would lie in its association with a series 
of such monuments. While Dr. Vaillant used stela association to estal 
lish a polychrome sequence at Copan, the pottery found in stelae caches 
is infrequent and fragmentary. It establishes the fact that a given ware 
was in use in a given place at a given time; this may be important to th 
development of that ware at the given site, and it may be of value in a 
comparative study. The same is true of pottery found in buildings ter 
tatively dated by inscribed lintels. Such pottery was in use befor¢ 
after a certain date, according to the position in which it is found. Maya 
dated monuments at present are ol little help in pottery sequences 

The stratigraphic percentage study of Pueblo refuse heaps in the 
southwestern United States, made twenty years ago by Dr. Nelsor 
provided a chronology for that area, and an inspiration for other 
chaeologists. Refuse heaps may be fairly easily identified in the flat 
country of Yucatan, but they are not so easy to find in the hilly south 
ern part of the Maya area. Dr. Lothrop in his publication on Lak: 
Atitlan,® in the Highlands of Guatemala, describes a modification of 
the refuse heap method used by Vaillant® in Mexico and Thompsor 
British Honduras. This consists of trenching through a fertile site t 


* Nelson, N. (¢ The Archaeology of the Southwest: a Preliminar Re 
ceedings of the National Academy of Sciences, Washington, 1919 
I othrop, S. K Atitlas An Archaeological Study of Ancient Re f the 
3orders of Lake Atitlan, Guatemala, Publication 444 of the Carnegie Instit 


Washington, 1933 
Vaillant, G. Excavations at Zacatenc: cor 
Anthropological Papers of the rican Museu f Natural Histor 3 P 
1-2, 1930-31; Vol. 35, Parts 1 
Op. cit 
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ocks, with segregation of material by arbitrary levels if no strati 


ion is evident in the soil. Percentages of wares, rim forms, and sig 

int teatures are recorded tor eat h level on the basis ol whic h broad 

ids of occupation are determined for the site. These are correlated, 


re possible, with burials or building periods. Such a correlation is a 


k point of soil stratigraphy, even in refuse heaps. Few strata are 


rked DV a definite change ol shape or ware the difference is shown 


hift in emphasis, by changing ratios in shapes or wares. Unless 
in establish similar ratios in building deposits, or find some unique 
ure isolated in one level and one building period. the matter of as 
iting the two is difficult. Yet in a site where there are architectural 
ins 1 potter, sequence is ot little \ ilue if it cannot be cor 
ted with building periods. The use of straight soil st1 itigraphy ata 
where a large refuse heap cannot be located introduces a definite 
; of chance, since the pottery found has undoubtedly been de 
ted in a haphazard manner. There is a certain element of doubt as 
he contemporaneity of objects found side by side in a refuse heap: 


eista more doubt is to the conte mpor ineity ol! de posits found at 
depths from the surface in different sect ns ol site It is, how 
ic method to be used only until a better one is dis 


ed. If it gives results for one site that are checked by similar work 


wher by oth methods, it justifies itself 

here are problems of method not only in digging for pottery, but 

tudying the material found, which is usually in the form of more o1 

weather-worn potsherds. The two main criteria for classifying are 
ition and shape. It must be decided which is the mor important 
ne is to be used as the basis for determining groups that will be 

divided 

While there is much to be said for both ne must be guided in a 


Té 


sion by what seems most significant in the material itself. In study 
he pottery tron Piedras Negras, an Old En pire Mava site on the 
icinta Rive the writ chose decoration as the primary criterion, 
the material was s« fragmentary that one could often de 
ine shape only by rim form, which suggests. but does not define 
mplete vessel shape. Slip color, the simplest type of decoration, 


rmined the wares which formed the major groups. Distinctions be 


een the various polychrome wares were made on the basis of stvle 


techr ique Shape was secondary to this 


One should also consider, in establishing a classification. which cri 


is the more stable, less apt to recur as a result of independent 


= 
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invention, since the ultimate aim of pottery study is comparison. Ir 
Middle America, emphasis was on elaboration of decoration rather thar 


of shape. Shapes were simple and limited in range, while painted and 


incised design, and applied decoration became complicated and very d« 
tailed. This decoration is presumably less apt to recur independent! 


than the shapes, and is therefore more significant. This is an argumen 


that can be used both ways; the very fact of the simplicity and limited 


range of shapes can be considered to show more stability and signif 
cance than the diversity and complex design of the decoration. The 
question is one that is largely academic, since significant features wil 
become apparent no matter how material is arranged, and every repo 
should furnish all necessary information as to shape and di ti 


the pottery discussed 


There is a third pottery criterion, paste composition, to be consid 


ered as a corollary to decoration and shape. It has thr 
must be determined through physical and chemical analyses: the ten 
pering or binding material of the clay, the composition of any pigmer 
used, and the degree of temperature of fring Che most importai 
these is tempering material, which may be taken as the basis { 
classification, as was done by Hargrave in the southwest 


States.®* This use seems unsatisfactory: in the first p 


Place ‘ 
terial cannot be determined accurately without petrologi test 
possible, from the practi il point of view, t ipply to evel I 
lected; second, it is limited by the geological properties of thi 


and cannot positively be correlated with variations in dec 
shape at one site; and third, this factor may remain constant, from g¢ 
logical limitations, from site to site where the pottery is « 

ent in all othe: features. It seems best, then, to consider « 


a phase of the study that cannot be ignored, since without it our k 


edge of any groups of pottery ts incomplete, but as a phase t t must 


be more widely known before we can determine its ultimat 
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What has pottery study already told us of Maya hist 


work along this line deals almost entirely with the Old | 


an area for whi h our ar¢ haeologi al knowledge is almost Inhie 
fragmentary, considering the fact that fifty vears have elaps« 

Hargrave, L. | Guide to 40 Potte ['vpes from the Hopi S 
Francisco Mountains. Arizor Museum of Northe Arizor Bu 
1932 
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reconnaissance work was done there. Architectur ind sculptural 
ns have been studied to some extent. According to them, the Maya 
Old Empire had two main centers: the Peten, where lie the cities of 
| tun, Holmul, Nakum, Tikal, Naranjo, and Seibal; and the Middle 
Piedras Negras, Yaxchilan, and Palenque 


icinta region, where li 


where Maya sculpture reached its highest development. Copan 

Quirigua were the southeastern outposts of the great stone-city 
| he pottery apparently falls into five distinct ceramic groups: the 
dle Usumacinta; the Peten and British Honduras; Copan, Hon 


ind Salvador; the Pacific Highland (Lake Atitlar ind the At 
Highland Alt Vera Paz and Quich While some of these 


1) Su is tne Highland ind utheaster1 ones, und ubtedl, con 
tte temporary with the Yucatecan period, they all have 
the Old Empire. Only the Yucatecan pottery, which forms a 

u lered her: exclusively later tl he Old Empire 

Phe é hough d fy ( ire inte 
\ egin to see ind f « ict nfluence from ons 

the \ ipe ws straight-sided 1 flanged bowl 
wit! cked flange d wide-mouthec yrevalent ina 
es ides the country from the Alta Vera Paz to th 


he ( pa Pied Ne ) ers Fine 
eSSE efi e supe mac ( ne ca 
hor de betwee e sumaci \ ‘ he Atlant 
H | ve ware set to have bes le ’ he Usuma 
Jonu the Highland ind t ‘ er pied at Piedras 
N erha wa Potte Ser es ead estab 
~ ct ) hist } Te! the 
wer he Old | ire ( ie Yucater 
seems then that in practice. as well as in the vy, pottery in the 


distrib 
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nta, the Peten, and ss into British Honduras, but rare u 
Pacific Highland and Copan-Honduras-Salvador region. Trad 
from Copan are found at Piedras Negras, while other sherds in 
( more finely calibrated as well as a more widely 
ind easi studied archaeolog 1 tox than eithe tone irchitec 
| shed distinctions of historical value that demonstrate its vital 

| ince to the archaeological study of the Maya are 
Stratig M Area, Maya Re 
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IAL photographs were employed ir archaeo 


AND ARCHAEOLOGY) 


REEVES 


as 1880. The results proved the value of aerial photogra 
the methods of raising a camera aloft were unsatisfactory ut 
vention of the airplane. Also the quality of cameras and sensit 


was not very good in the early davs iy t the se reasor é 
raphy was applied to archaeology infrequently unt f 
Wat 

Military operations accelerated the developms 
Cameras were designed especially fi se and the qua 
and plates was improved greatl: Chi esulted is 
aerial photog: iphy The applicati s of ae photog 
almost entirely to military use ncluding mapping. 7 
velopment followed similar lines. Ai photograp 
indispensable to military operations lal fe ( 
able attention to this specialt 

he value of aerial photog iph OL | map ‘ 
nized early, and mapping agencies were « | make 
tool. Thousands of square miles wert tog 
poses Che rapid improvement in methods of hot g 
sulted in the formation of the new science of photog me 

Strangely enough, othe ipplicati: of a 
made slow progress in spite of the ybvious ad 
due in part to the expense, but the pril ) eas s the 
arity with aerial photographs « the p ( hae g 
and other scientist lo utilize the ad tages of a 
fully it is necessary to possess a certa ' tec] 
T he cost the n becomes sec ondar 

Comparatively few areas have been photographed esp. 
chaeological purposes. In at least one case the result w 
to ignorance of the te hnique of int rpre ig photograp \ 
have been made « photographs origina taken fe , 
During the war it was noticed that mar tne ae pn C 
in Mesopotamia by the Roy il Ai I showed dis ( 


Major 


Ar 


| 


mappe d 


In 
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rmer cities. These were often clear enough to permit the ruins to 


bout this same time the Germans took a number of ar 


login a 


| photographs in Sinai 
1919, Mr. O. G. S. Crawford made unsuccessful attempts to have 
-oval Air Force photograph some British sites. He persevered in his 


2 
fforts, and finally procured a number of photographs. His interpreta 
f these, especially the discovery of the missing portion of Stone 
nge avenue, aroused considerable popular interest. The indications 
the photog! iphs were confirmed bv ext ivations on the ground As a 
f Mr. Crawford’s splendid achievements, arrangements were 
t transli¢ il] erial ph togr iphs containing irchaeologi il in 
tion to the Ordnance Surv Office d M Crawford was 
nted Archag () thes t nstitut 
S e 1920 there has bee ead ncrease erest 1 1erial 
{ ip! It has been empl ed in Egypt, Palestine \lesopotamia 
S h Ame Central Ameri ind the United States, though usually 
mited scale. One of the most important surve' Wa iccomplished 
n in Peru In the United States, 
st ic ¢ thwork A ike of the 
( ) Lieute! ints A. Vickinle ind 
H. } photographs were iken of an area 
(; kk er Valley for use the study of pre 5 ina These 
¢ pl were made f the Smiths l t the photog 
being done | Lieutena Bobzien and Sergea Stockwel 
Beg I g 1933, the writer has taker ( hot iphs of a large 
her of archae gical sites, p pally in Ohio. which are now being 
yrojects | ve bee! undert iket in this country other 
those mentioned, though ma individu ind organizations have 
ed ag tog yhy lin tec 
Phe t ol t eting aeri pi oto ipl Ss owes great deal to the 
While many features on ph tographs e dis enough to be 
l] res taken from a 


details appe ir \ 


ized, minor 
ht lo add t the ditty uit extreme € 


fforts were made 


¢ the war to camouflage « conceal ground installations and activi 

This challenge was met by developing a special technique for the 

ition of aerial photographs, including the use of the magnifying 
(,e0g | u 19 ( R 

‘ f eA S Sng } N y 

I i F ie rk Smithso Ins ) Figs. 101-104 
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glass and the stereoscope. As a result, the accuracy with which an ex- 
perienced interpreter could identify minute detail was almost unbeliey 
able to the uninitiated. 

An adaptation of this same technique has proven valuable in the 
study of air views of archaeological sites. Where the military interpreter 
faced the difficulty of identifying objects which had been deliberately 
concealed, the archaeologist finds that may sites have been almost ob- 
literated by cultivation so that great care is required in the recognition 
of features. Unless photographs are examined skilfully, it is easy to err 
in mistaking a natural terrace for an artificial work, or in failing to lo- 
cate all parts of a prehistoric work. 

In the case of the military interpreter, his deductions are verified 
constantly by the actual examination of captured trenches and other 
works. Similarly, the archaeologist must be cautious in relying on photo- 
graphic evidence alone and must check his interpretation on the ground 
If a site is effaced, it may be necessary to dig test trenches in order to 
obtain confirmation of data. It is therefore advisable to take aerial photo- 
graphs before field work is begun on a site if circumstances will permit 

The most useful type of photograph is the “‘vertical,’’ so-called be 
cause it is taken with the camera in a vertical position with the lens axis 
perpendicular to the ground. This type may be considered as a form of 
map with all detail shown in correct relative size and shape at a reduced 
scale. However, a map is merely a representation of the ground, while a 
photograph is an exact image. It is this property of showing all detail 
however minor, that is the distinguishing characteristic of air views 

An important useof aerial photographyis in the discovery of hithert: 
unknown archaeological sites. This is possible because a photograph 
will show remains that cannot be seen on the ground. For example 
earthworks which have been cultivated for a long period may be s 
effaced that theirexistence is unsuspected. Yet from the air distinct traces 
can be recognized, often in complete detail. This is due to the fact that 
the earth on the site of a ditch or embankment usually differs slightly 
in color from the surrounding area. Also, vegetation is affected by the 
character of the soil. It will usually be more abundant on the site of a 
ditch, as the ground at that spot has tended to collect water and become 
softer. Conversely, the site of an embankment is more compact and less 
suitable for plant life. Slight differences in ground color and plant 
growth may be imperceptible on the ground, but on a photograph the 
pattern is revealed. Plate 3, Figure 1, shows an example of an earthwork 


now destroyed, which is clearly visible on an air view 
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e ola rcular earthwork which is effac 


circle and octagon of the Newark Wo 


REEVES] PLATE 


‘ks 


3 


6 \ VOL. 2 
| 
4 Fic. 1.—Examp ed on 
is | the ground, but shows on an aerial photograpl 
MG. 


JO JO ay) Jo Asazinod punoss ay) uo payesayyqo rd YIOM Asay 
{q pasn ydessojoyg ‘Aydessojoyd pasn 7 ysyy jo ydessojoyd yO | 
~ 
Ld 
hed 
> 
Z 
< 
< 


AMERK 


| 


REEVES AERIAL PHOTOGRAPHY AND ARCHAEOLOGY 105 


Mr. O. G. S. Crawford gives another example.“ Some of the first 
discoveries of this kind were made by Colonel Beazeley in Mesopotamia 
during the war.” The writer discovered on a photograph a previously 
unknown extension to the Newark Works in Ohio on an area which had 
been graded for use as an airport. All discoveries of this sort should be 
verified by field work. In digging test trenches it has been found neces- 
sary at times to remove one or two feet of top-soil before unmistakable 
evidence of former earthworks is reached. 

\ large class of archaeological sites comprise former buildings which 
have been destroyed or crumbled away until only a low mound is left, 
is in the case of some Pueblo sites, and many of the sites in the Far 
East. The difficulty confronting the archaeologist is to know where to 
dig, as the appearance of such ruins is often similar to the surrounding 
area. On an air view the various markings combine to form a plan which 
identifies the site. A fly walking on a rug would have difficulty in recog- 
nizing the design, but upon flying above the rug, the pattern would be- 
come distinct. In areas known to contain antiquities, time would be 
saved and the accuracy of field work would be increased by making a 
preliminary air survey 

It is not often that entirely new sites are discovered. The principal 
use of aerial photographs is to complete the data on known sites. If 
excavation is carried beyond necessary limits, time and money are 
wasted; if not carried far enough, important parts of a site may be 
missed entirely. In this connection, the air view is a guide to field work. 

\ second important use of aerial photography is in mapping ar- 
chaeological remains, particularly earthworks, with accuracy. Many 
sites have never been mapped and the early surveys of many others are 
ncomplete or inaccurate. In the case of features which have suffered 
from cultivation or other causes (and this includes the majority, as an 
undamaged site is a rarity), photography is the only means of securing 
in accurate plan. Plate 4, Figure 1, shows a view of High Bank Works. 
These are entirely obliterated on the ground but may be observed in 
the photograph 

Even when an earthwork is undisturbed, the drawing of a plan may 
be a tedious task, especially to an archaeologist who lacks training in 


surveying. On the other hand, the photograph permits a tracing to be 


Crawford, O. G. S., Air Survey and Archaeology, Ordnance Survey Professional 
Papers, New Series, No. 7, Plate XIII, London, 1928 
Beazeley, Lieut. Col. G. A., Air Photography in Archaeology, Geogr. Journal, 


Vol. LIII, May, 1919, pp. 330-5; Vol. LV, Feb., 1920, pp. 109-27 
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made in a short time. Plate 3, Figure 2, shows the circle and octagon of 
the Newark Works which have been restored to their original condi- 
tion. It will be seen that the photograph itself is a map, and details 
may be traced from it. For convenience in use a photograph may be 
enlarged. A pictorial view of the same spot is given in Plate 5 for com 
parison with the vertical picture. The oblique or perspective view is not 
as suitable for mapping, due to distortion, but it is useful as showing 
relative elevations. It is also easier for the layman to understand and 
therefore has excellent pictorial value 

\ here large sites are being excavated, it is desirable to take a series 
of pictures at intervals to show the progress of the work. Each successive 
stratum may be recorded quickly by means of the aerial camera. Un 
fortunately, this method is seldom feasible due to the expense of employ 
ing an airplane regularly 

As a substitute for the airplane both balloons and kites have been 
used. The first archaeological aerial photographs were taken from a free 
balloon, and later small balloons, just large enough to raise a camera 
were employed. This pioneer work was performed by Major Elsdale of 
the British Army in 1880-1887. Kites have also been tried at various 
times. Shortly before the war, Mr. Henry S. Wellcome used kites sui 


cessfully in photographi his archaeological explorations in the Sudar 
For a more completé historical account. We ex from the Air. by Craw 
ford and Keille sh yuld he consulted he above informatio! ST iker 


from their publication. In recent years The Oriental Institute of the 
University of Chicago has been using a meteorological balloon for aerial 


) ] 


photography of sites. Plate 4, Figure 2, shows the balloon used, and 


Plate 6, Figure 1, is a vertical view of a part of Megiddo, and illustrates 
one type of site which is difficult to survey on the ground. A large 
amount of measurement is required to produce an exact plat The ad 
vantages of air views here are obvious 


Che main obsta il the wav ota wider use o! aerial! photog! ipn\ 


is not the lack of means to raise the camera, but the camera itself li 


order to get clear sharp pictures, an excellent lens and panchromati 
plates or films are required Ground cameras are not satistacto I 


air use, and aerial cameras are heavy and expensive. No doubt if suff 


cient demand developed, manufacturers would provide a high-grad 
smal aerial camera suit ible ior use wit! kites oO! balloons \t present 
it is necessary to use a ground camera and make adaptations for aeria 


use. These remarks do not apply to large projects for which airplanes 


with standard aerial cameras are suitabl 
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Aerial view of Megiddo, showing the Stables of Solomon. Photog: iph used by 


courtesy of the Oriental Institute of the University of Chicago 


— 
t 
Fic. 2.—Vertical photograph of the Great Serpent Mound, from 10,000 feet 
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Fic. 1 Example of a defensive work. Vertical view of Fort Hill 


Fic. 2.—Oblique aerial photograph of Miamisburg Mound . 
SSN, 
Or } 
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\ knowledge of the topography surrounding a prehistoric site is val- 


ble in endeavoring to determine the reasons which influenced the 
Such features as water supply, 


ction of that particular location 
navigable streams, and defensive value help 


and other cultural traits 


per tral Ss, nearness to 


tablish the food supply, living customs, 
irchaeological literature seldom affords 


the builders. Unfortunately, 
ylete topographic information. This is a natural result of the lack 
etailed maps. For some areas large-scale maps were not obtainable 
t of special surveys was often prohibitive. Many otherwise 
ell ep f ¢ ivations fail to give sufficient data onto pography 
\erial photography furnishes a rapid, inexpensive and accurate 
e of te graphic information. Vertical photographs are taken at 
scale as 1 lude the desired area. If the area is too large for 
( series of erlapping photographs are taken. Plate 6, 
ew the Great Serpent Mound from 10.000 feet. taken 
t clude the surrounding area. For study of the Great Ser- 
: l tsell, picture were taken at a larger scale. This view 
vs the v, sharp lge overlooking Brush Creek, and the low 
Chis sharp ridge ending in a point of rock is very appro 
he Great serpent 
é Figure 1 ustrates a defensive earthwork. This is in heavily 
ed country and was necessa to take the photograph in the 
hen the embankments were visible through the trees. The fine 
f ( the picture ar the shadows of the bare trees. As 
he pl graph, Fort Hill occupies a flat-topped ridge with 
eS les 
jue photograph ts of excellent pictorial \ ilue as it affords a 
king ew tha in be obtained on the ground. It also shows 
cal topography. Plate 7, Figure 2, is an oblique view of the Miamis- 
\lound, the larges ynical mound in the United States. Formerly 


t t recently the tip of 


k Mound held that distinction, bu 


ly e eek n l 
SD \l ll d was estored ind this ope ration raised its height 
ent surpass its ancient rival Chis plate shows the mound 

ed lateau Ww the Miami River in the distance. The great 

f the mound is a} parent by comparison with other objects 

\eria hotographv is still a voung science, but its contributions to 
der sciences have been outstanding. In the field of archaeology it 
hes ew instrume yf research and exploration. As its methods 

nique are improved, aerial photography will increase in scien- 
ue. In the not distant future, it will become an indispensable 
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ning and costly be 


All in all 


the 


is that the availal knowledg« in spite of the participation 
men like Uhl Nelsor and Schenck in its gathering has 
chronologicall, flat We have only occasliol been able d 
the historic from the prehistoric; what was earlier and later ir 
historic has remained wholly undifferentiated. As late as 192 
llandbook of Califor Indians, | felt forced to say not or 
tural change in native California was relatively slow and sligl 
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is presumably true enough 


to piece into a systematic interpretation, we had no knowledge of wh 
the changes wer Che ipter on ‘‘Prehistory” in that ul 
sentially a negat e one is regards de velopme nt 

Che last te however have brough seve 
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¢ pe nde ntly confirmed. can be ac cepted as a guide Rogers’ 
but the 


een ind 


valuable data, especially topographic, 


»%k contains a mass of 

evidence which his period-differentiations are based is nowhere 

en specifically. His middle or Hunting period remains unconfirmed 
(Jison W rke di the same re c10n in 1927 and 1928 His full results 

e not ber yublished, but a preliminary report in 1930 confirmed 
Rog pric f a metate over a mortar culture. This result is un- 
estionabl. eing stratigraphic from two kev sites at Rincon. Start- 
m these, Olson was able to place other sites containing a richer 
He distinguishes, in fact, three pre-Caucasian periods on the 
nd, but | Intermediate one being transitional between Early 
| ndant development, can be omitted for pres- 


Olson’s Intermediate does not seem to tally 


Rogers’ middle or Hunting period. On the islands, Olson distin- 
hes an « ind a later period: but he places the earlier as about 
h the mainland intermediate, or even somewhat later 
( upation of the islands was shorter, or the evi 
( é gs have not yet been found. The island-mainland 
‘ ere g problem, but essentially a local one, and 
} 
\ e Ols t i dat n terms, accordingly, of merely 
we d these distinctions 
eati n re 
ft 
’erforated stones can perhaps be added t Late only but owing 
f Olson | ppening t find them only on the islands, the 
e ti Rogers but the i used he LuS¢ 1 nterpretations flow 
‘ ted data, whereas the interpretations of Rogers cannot 
ecke finished scheme having been used as a framework in 
resent his narticulear data 
w we turn Itt ither1 to cent! il ind northern ( alifornia, 
of the Santa Barbara Early-Late criteria fail us. There are no 
el hooks, generally no steatite vessels, little asphalt, often 
( stone mortars on the floor of the Great Interior 
The et-shaped charmstone, however, continues through 
the coast abreast of it. We shall try to use this as a 
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In the same year as Olson, Schenck and Dawson published on thi 


northern San Joaquin valley, specifically on the Stocktor 


for which the Barr and Dawson collections were availabk 


been assembled without ( leat sense ol! at vel imental proble m 


accompanied by site and depth data. Schenck is very hesitant 


pressing himself as to time changes, but finally makes a tent 


fication of his pre-contact sites, and théir inventory, into an 


a later period. The earlier possesses plummet-shaped charms 


later, ‘“‘very few.”’ This is probably the actual situation on 


Barbara coast, too, Olson not happening to find any of the 


few charmstones that continued to be used. So fa 
the surviving California Indians, they all (except in the 
south, and east of the state) knew charmstones but did not 


Che stones were found; kept and used by men with super 


not touched bi other peopl and often believed to be inima 


moving 


Here then we have ai apparent time correspondence | 


local ¢ ulture s 5UU miles apart | et us review the re mainder ( 
suggestions as to time ’ositive Early criteria are few: mi 
and crystals, the latter continuing occasionally into Lat 
criteria are more numerous pipes deli ite irrowpoints 
curves’ of chipped obsidians, incised bird-bone tubes, di 
clamshell steatite o other stone bead IR ire lil Karly Site 


clay balls cooking stone substitutes ind nalotis orname! 


sent and rare types are precisely the one which constituté 
tive inventory of the tentatively reconstructed iter prehist 
of the Stockton-Lodi are 

Adjoining kto1 | odi o1 the nort s the lower at 
ley, where Sacramento Junior College has for several years bx 


exploring mounds under the leadership of President Lillard 


l 


report has so far ippeared, on the Dee (Creek-Cosumne 


This is an over brief condensation and tails to make cle i tl 
on which it classifi finds into Earlv. Intermediate. and R 
deficiency will presumab be remedied in further publication 


districts in which, according to foot-note allusions. svstema 
tions have alread been conducted The Intermediate ind 
tures are alike, except that the latté idds | 


therefore segregate as before simply int Karlie and “‘] 


results are on the whole par illel to the estimates for Stocktor 
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work tends to center around 


PROSPECTS IN CALIFORNIA PREHISTOR) 111 


EBEI 
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| is clea that tw sets of workers have come to almost identical 
nclusions for the adjacent areas. It may be added that in the Stockton 
trict burials were overwhelmingly extended; in the Sacramento dis- 
t, either extended or flexed in the Early period, and flexed in the 
ite. California in general flexes 


Che San Joaquin and Sacramento reach salt water in San Francisco 
sar ind here first Uhle and then Nelson worked intensively long ago 


were few, precisely 


s conclusion. Nel 


hle indeed announced a sequence; but his data 


1use he worked with care, and scarcely support hi 
left California before he had come to conclusions as to time 
inges Both these early investigators were also under pressure from 
eologists to ascertain the maximum age of the human remains, and 


ere therefore concerned with such problems as that of subsidence be 


sea-level: and in Uhle’s case, of palaeolithic affiliations. Recent 


1 the problem of cultural change, and, by 
irting with native remains with which post-contact artifacts are asso 
iated, works back first to a pre-contact Late culture and then, if pos 


e, to a differentiated one which is presumabl\ 


in which Uhle had sunk trenches 
remaining twenty- 
Schenck 


In 1924, the Emeryville mound 
d a tunnel twenty-two years earlier, had its upper 
two feet, that is, all but its base, removed with a steam-shovel 
lowed this wholesale industrial excavation, subsequently carried 
enches into the untouched lower eight feet, and in 1926 published a 


ed Baked few in Ear 
arly, or at least 
Earlies 
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careful report. Conditions were not of the best for culture change dete 
minations, and Schenck evidently was considerably preoccupied witl 
showing that previous estimates of absolute age of the mound wer 
unprovable and probably excessive. Nevertheless a few points emerg: 
which may bear on our argument 

From the trenches in the base of the mound, four charmstones wer: 
secured; all of them perforated, and three of steatite.7* From the cone 
above, thirty-six were recovered; thirty-four were not perforated, and 
thirty-two not of steatite. The four (or three) hand-dug bottom pieces 
were found in about 250 cubic yards of mound material; the thirty-six 
upper ones, in 26,500 cubic yards. Schenck estimates that addition of 
unrecovered specimens seen would bring the number noted up from 
thirty-six to about fifty. This gives a ratio, for equal volumes, of 300 
400 for the bottom, of 50 (or somewhat more on allowance for unde 
tected pieces) for the middle and upper parts of the mound. The series 
are too small for certainty, but at least suggest a change of type and 
diminution of frequency with the progress of time. Complete disappeai 
ance ol charmstor es 1s not to be expected bec ause where ver! the Vy occul 
archaeologically it has been found that the historic Indians used som«e 
prehistoric specimens 

It begins to look as if the large Bay she 


Ilmounds, in which the first 
scientific excavations in California were undertaken, were perhaps thi 


} } 


least favorable for attacking time-change problems, on account of thei 


combination of very size with meagerness of content.*® At any rate 
pee sturbe ne ste € 
Schenck fe pelo e upper seve et lee Dut a 
ne his absence w the ypare bsence f es fro the Ea eve 
act ento Stock be illusor ecause he re ere five spe 
these upper seventeen feet, so that, if pipes had been in use w é eque 
throughout the histor of Emeryville, the expectabilit of finding eve 
nen in the 1/100 volume of the bas tre hes si € on I r r 
For analogous reasons 1 Handbook table, based « inpublishe 
The characte Late entor e K »acrame 
sented only partia i 1 the ere 
no finely incised bird bones, haliotis ornaments with tabs, ornamented cla f 
obsidiar steatite st equ porta I rrespon ng S 
types peculiar to the Ba The perforate ignesite « nders, of . 
emanates from one deposit Pomo territory near the mouth of Clear Lake, have bes 


found at Stockton-Lodi. but not on the ne 


agnant area in later prenistor times, in spite of the size ol its shellmoune 
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the question of absolute age with which Uhle, Nelson, Gifford, and 
Schenck wrestled, will have to be abandoned until some definite pro- 
gress has been made on the problem of what developmental changes 
occurred in the area. Schenck has shown conclusively that the age esti- 
mates of his predecessors are without real reliability, and that the ac- 
cumulation durations of the deposits may have been much shorter than 
they calculated. But he has not been able to show that they were shorter; 
ind his final results therefore are critical but negative. Equal effort, no 
less critical, but directed at positive findings of developmental change in 
relative time, might or might not have been more productive. Possibly 
the most fruitful attack hereafter will be on a series of small mounds 

one district, each representing presumably a rather short period of 
iccumulation; and through comparison of their total artifact inventories 
per equal volume. In this way relatively pure culture levels might be 
isolated, whose succession could then be investigated. After all, Olson’s 
key excavation at Rincon was of this order: two adjacent mounds whose 
horizons abutted or overlapped, rather than an ideally complete stratig 
iphy in one ve rtic al set tion 

Halfway between Sacramento-Stockton and Santa Barbara, in the 

southern end of the Great Interior Valley, Schenck and Gifford, during 
1923-24, surveyed and excavated on a small scale. The problem of suc 
cessions could scarcely be reached. Steatite seemed relatively recent, 
ind an occasional mound, like Site 11, seemed older than the majority 
For much of the area only pre-collected material was available; largely 
so for charmstones, unfortunately. In 1933-34, a Smithsonian party un 
der Strong and Walker excavated systematically, on a high man-power 
isis with relief workers, at Buena Vista lake. An earlier and a later 
ulture are understood to have been definitely distinguished, but no re 
port is yet available. Whatever the results as to cultural successions, 
they will almost certainly have bearings on the conclusions tentatively 
set up for the areas to the north and south. Schenck’s survey, and in 
fact Nelson's recovery in 1909 of part of an accidentally discovered find, 

ve shown certain southern relations for this upper end of the San 
Joaquin valley which had been unsuspected from the known ethnog 
raphy; but it has been impossible to gauge whether these relations 
were relatively early or late. Here the Strong-Walker report may well 
decisive also 

Che far north of the state is the least explored. In general, it is the 
coasts and larger valleys which contain the most inviting prehistoric 


sites in California, and there the Indians are mostly long since extinct 
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or absorbed. Recent ethnology is preserved in hill and plateau districts 
where ancient sites are scattered and small. Our fullest ethnographic 
data are therefore from well north of San Francisco Bay-Sacrament: 

but the prehistoric data from the same area are almost nil. It is as the 
sole exception to this discouraging lack of correlation that Loud’s exca 
vation of an island site in Humboldt Bay, inhabited into historic times 
by Wiyot, is important. It yielded no successive cultures, but at least 
a culture which differed somewhat from the historic one. This culture 
included typical and specialized recent Northwest California artifacts 
such as the curved adz handle, shaped maul, large obsidian and white 
flint blades, sea lion harpoon, concave ston pipe and stone bowl fe 

insertion into a wooden pipe, all of which were in use as late as 1900 
among the neighboring tribes. But the Gunther Island site also yielded 
animal-shaped clubs of stone (‘‘slave-killers’’), a few clay balls, a clay 
pipe, and cremations, which did not exist in the historic Wiyot-Yurok 
Hupa culture since at least 1800. There is accordingly reason to hop 
that with archaeological skill and fortune sites may vet be discovered 


in this area which will definitely picture an ancient, formative stage 


ix 
its recent native culture. Further, since the animal clubs point to the 
north, and the clay balls and cremation to the south, it may be anti 
pated that this earlier culture will prove placeable in a larger geographi 
as well as chronological frame. Charmstones unfortunately have not 
been found in the Northwest either historically or prehistoricall 

Our one thin guiding thread backward into the prehist« of most 


of California is, then, to date, the much-debated plummet-shaped stone 


which the historic Indians did not make but did use as a charm. O1 
the story of its relative frequency, or perhaps changes in form, ther 
can be strung other facts of more local distribution, such as the devel 


ment of circular fishhooks and the metate-mortar displacement on the 
Santa Ba bar 1 coast, the appearance I pipes clay balls, bone incisu 
and delicate chipping in the heart of the Great Valley; with whicl 


turn other distinctive phenomena may be expected to correlate. The 


problem at this stage does not seriously concern the purpose or functiol 
of the charmstone, but the empirical facts of its essential typology and 
horizontal and vertical distribution. Other artifacts may ultimate 


prove to be even more useful; but it does seem as if the charmston¢ 
treated by the strict Nordenskiéld method, or analogously to the pot 
sherd in pottery areas, will definitely help us to arrive at interpretations 
on cultural sequences 


At the same time it is indispensable to realize how scant and sketchy 
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A SHELL BRACELET MANUFACTORY 
ARTHUR WoopWARD®! 


S' YME OF THE most common artifacts found on all of the ancient 
 Hohokam sites in southern Arizona, and upon many of the Pueblo 
sites further to the north in both Arizona and New Mexico, are the 


well-made bracelets, earrings and finger rings, fashioned from the 


Glycimeris shell. The broken fragments of these specimens are particu 


noticeable in the great trash heaps marking the Hohokam villages 

The normal type is a plain, smoothly-cut, well-polished circlet of shell, 
sually perforated with a small hole at the apex of the hing: 

Although archaeologists have long been familiar with these, and 
know that the shells from which they were made are found in the Gulf 
f California, the origin of the artifacts themselves has not been estab 
shed. It has been inferred that the Indians of the interior obtained the 
plete shells in trade, or that in ancient times the inhabitants of the 
and Salt valleys traveled to the Gulf, a nine days’ journey on foot, 
even as the Pima and Papago have resorted thither for salt in more 
recent historic times 

In 1931, Drs. Carl Sauer and Donald Brand made a brief report 
upon a site known as Boquillas, in northern Sonora,® describing some 
shell blanks and a few stone artifacts from that place. The article is 
bly written from an archaeo-geographical point of view, both of the 
1uthors being primarily, geographers. However, they failed to comment 
pon the site as being a potential manufacturing center of these orna 
ments. and therefore a possible important center for their distribution 
ng the trade routes to the north 
In describing this site, the following statement is made 

Somewhat west of north of Las Trincheras, along the Santa Ana 
\ltar road is the site we have named Boquillas after the stream that 
flows through it. This is a basin (bajio) site of somewhat more definitive 
laracter than the one on the Santa Rosa Ranch (site 17). It is an arid 
w land of reddish clay which has been ripped repeatedly by sheet 


washes, so that broad patches within it are bare of vegetation and 


Los Angeles Museum, Los Angeles, California 

Sauer, Carl and Brand, Donald, Prehistoric Settlements of Sonora with Special 
Xeference to Cerro de Trincheras, University of Calif. Publications in Geography, Vol 
5 \ 5, pp 93—94:- 113-114 
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heighten the general effect of desolation. At first site the place looks 
like a desert pavement, scores and tons of fist-sized rocks being scat 
tered over the clay plain. Up slope the rock screen cuts off quite sharply 
The rocks are broken fragments, more angular and less variable in size 
than the talus that forms on the local mountain flanks. The site covers 
at least a hundred acres (site 19). Scattered over it are many little 
mounds three feet high invariably covered with rock. The clay beneath 
the mounds is undisturbed, stratified as it was deposited. We concluded 


therefore that the mounds, mostly elongated in the axis of the vall 


ey 
are the result of sheet flood erosion, that the entire surface since its 
habitation has been lowered about three feet by sluicing, with the e 
ception of certain small surfaces protected by a riprap of rock. Esp 
cially toward, and at the margins of the site, lines of rock, scores of fe¢ 
long can be traced 

“It is obvious that the stone was carried in, in selected sizes and not 
able amounts, from a distance of at least several miles and that it was 
used in some manner for construction. There are indications of squar 
rooms. The site in the bottom of an aggrading basin subjected é 
habitants to inundation during summer rains. The location, one sus 
pects, was tolerated only because of unfailing water. Perhaps the out 
rock lines marked stone surfaced embankments by which the s 


muddy floods were turned from the village. The significance of thes 


small rock chunks in hous’ construction is not apparent unless would 
be in lining the side Ss ol pit house Ss T he re are tar too man’ stone il 
the individual heaps are too large to lend weight to the notion of the 


use in hrepla es 


‘The Boquillas Arroyo is ripping out a channel now about twet 


feet deep at this site. Toward the end of the dry season, water was flow 
ing in the channel in sufficient amount to support swarms of minnows 
and water plants. Under our view these clay-bottomed basi! I] 
are aggrading areas, lately exposed to ravine washing through the inte 


ference of civilized man. In the days when the ruins were occupied 


througl 


channel trenching was non-existent, the water flowing 


shallow charco pools and cleneva swamps), partly bloc ke d stretche 


due to the movement of detritus from range flank into basin center 


The immediate location of the village may well have been along sucl 
mesquite shaded pool, with extensive temporal fields, situated ( 
likeliest places of overflow and sufficient to raise the bean crop and pet 
haps some of the corn of the village 


“‘As long as they are undissected, such lands in this district are now 
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used for wheat and bean farming. The flood plain of the Magdalena to 
the south may also be regarded as having been available for producing 
food. The site now is forbidding in the extreme, yet there is nothing 
physically improbable in the reconstruction suggested 

Several two foot pestles, showing hard use indicate dependence on 
mesquite or other seeds of the desert as metates testify to the use of 
grain. Incidentally, with one exception the grinding stones (manos) were 
iscuit shaped, though the metates were of the ordinary form (pl. 16). 
Flint spalls and spalls of the peculiar dense green igneous rocks from 
which the Sonora axes are made are very common. The pottery was 
ibundant in spots and exclusively of the Trincheras ware. Bracelets of 
Glycimeris shells were found and hundreds of the shell cores that were 
left in cutting out the bracelet (fig. 3).”’ 

In the summary of archaeological data, further reference is made to 
the shell specimens The Boquillas site is particularly rich in the cut- 
it centers which can be picked up there by the hundred (fig. 3). They 
were sawed out with considerable skill, the blanks showing only 
smoothly cut surfaces, without drill marks. Professor Bruce Clark 

is examined a variety of shells and determined their provenience 
ym the Gulf of California in every case.”’ 

In October, 1935, while engaged in a historic survey of the Kino 

ssion chain as a member of the National Park Service party, I ex 

ned a number of the shell cores left in the process of manufacturing 
the bracelets and earrings at the ranch of Mr. Roy Cutting in the Altar 
Valley. Mr. Cutting stated that the specimens came from a site well 
known to him, and offered to guide us to it. Accordingly we visited it on 
October 28, and made a small type collection. The site, locally known as 
La Playa, is twenty-eight miles northeast of Altar on the Altar-Santa 
Ana highway 


Che eroded place containing the greatest masses of broken stone and 


shell fragments is some four or five hundred yards north of the highway 
Hi wever, aS an ar¢ haeologist my interpretation of the vill ive deposit 
differs from that offered in the foregoing paragraphs 
\ly reasons for differing are as follows. Although the masses of stone 
ind shell lie upon the hard red clay, they seem to have been redeposited, 
ther than re sting in Siu The top soil is soft probably wate! deposited 
ind extends in all directions from this washed out area. Upon this sur 
ire the indications of Indian occupation, and these evidences ex- 
end over the surface of the desert, across the Boquillas Arroyo, to the 


east. Here may be found the scattered shell forms, the pottery, hammer 
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stones, and chipped implements, over a wide area, indicating a long 
period of occupancy 

In ancient times the clay plain may possibly have been occupied. 
However, the occupation apparently continued and the camp refuse is 
now distributed through the softer top soil. As the channels cut their 
way through this, the heavier stones, shells and other debris have been 
washed out and have settled upon the irregular clay bed beneath. Thus 
there is a layer of such material, and the small clay mounds are covered 
with this debris. It is a concentration by redeposition of material rather 
than an original placement. This is further confirmed by the fact that 


flexed burials and other human remains, poorly preserved, some partly 
exposed in the margins of the area, indicate a partial displacement by 


removal of the earth. The sides of the cuts are filled with th 


same type 
of material found on the hard clay subsoil 

Aside from shell cores complete shells and the broken fragments of 
incomplete crnaments, there are literally dozens of perfect chipped 
blades, ranging from small lance heads and knives to arrowheads 
There are also numerous hammerstones, some of which seem to have 
been confused with small manos or mullers. These hammerstones aré 
typical of such implements throughout the country. They are found by 
the hundreds upon every site where primitive artisans have plied their 
trade of stone-working. Usually these implements were of the hard 
green diorite from which the three-quarter grooved axes, so familiar to 
archaeologists of the Salt and Gila vallevs and of northern Sonora, are 
made. Chunks of tough chert were also used 

These hammerstones are small round or oval pebbles, selected for 
their weight and convenience in fitting the hand, and showing definit 
signs of abrasion on the ends or sides. Their presence on this sit 
readily explained by the thousands of large and small spalls of the 
colored chert-like material from which the chipped implements were 
fashioned, as well as the round, pencil-like drills and the sharp-edged 
flakes which may have been some of the implements utilized in cutting 
out the centers of the shells in the manufacture of the bracelets. Inci 
dentally, the hammerstone may have been used in separating the cor 
from the body of the shell 

The method of manufacture was simple, following the same methods 
employed by some tribesmen in the fabrication of other shell and ston 
artifacts. The upper surface of the shell was marked off by deep, regu 
lar, short scratches, in which the workman sawed away with his flakes 


keeping an even, straight groove 
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Plate 8, Figure 1, shows a series of these shell cores and parts of the 
finished ornaments. It will be noted that the edges of the cuts are regu- 
lar and smooth. However, the edges of the under side of the same shells 

re rough. Apparently, when the workman had deepened all of the 
grooves, he simply tapped the center with his hammerstone and it fell 
out, splintering the underside in the process 

Similar techniques of stone sawing and breaking were used by the 
atives of Alaska and British Columbia in manufacturing jade imple 
ments. The cuts were made with sharp sandstone tools; then wedges 
were inserted, and the thin sections broken off 

In southern California, the Canalifio employed the same method in 
reducing steatite fragments to the desired size. A number of pieces in- 
dicating this treatment were found by the Van Bergen-Los Angeles Mu 
seum field party at the village site of Muwu in 1929 

Che principle of making short, straight cuts in stone or shell was 

tised by the lapidaries further south in Mexico when fashioning 

e pale green jadeite amulets, sma!l plaques, and masks. The eyes, 
mouth, and nose are usually made with short, straight, abraded inci 
sions, and later rounded by skillful polishing 

After the center had been removed, the ragged edges of the crude 
bracelet were ground down, and the bracelet was smoothed with finer 
grained stones. Constant use of shell ornaments produces a glossy patina 
that even the centuries cannot efface 

There was yet another method of manufacturing these bracelets 
which was not in evidence on this site as far as I observed, but which 


was practised by the Hohokam. This consisted of rubbing the umbo of 


shell upon a slab of smooth grained sand stone or shal until a hole 
was worn through the hard shell. Then, probably, the center was care 
fully reamed out with roughly chipped tools or flakes, or perhaps with 
ger chunks of sandstone or shale. The resulting ornament was similar 
that produced by the former method. A very good example of such 
technique may be seen in the shell artifacts preserved in the Casa 
Grande National Monument Museum, Coolidge, Arizona 
Chere may have been an excellent reason for not using a large drill 
the shell. These shells are extremely hard, and to produce any sort 
of a hole in them, one must press heavily and drill fast. The combination 
pressure and heat generated by the drill is likely to shatter the shell 
Emmons, George T., Jade in British Columbia and Alaska and its use by the 
Native Indian Notes ar Monographs, No. 35, Museum of the American Indian, Heve 
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American wampum makers in the early 19th century, working with the 
heavy Bahama conchs and the hard clams from Long Island, New York 
discovered this, and did much of their drilling of the long, shell hai: 
pipes, and shell ‘‘moons’’, so beloved by the Plains people, under water 
or used water copiously in the course of their manufacture.™ 

Among the Hohokam of the Gila valley, the technique of shell carv- 
ing was advanced to a high degree. In the Colonial period, the Hohokam 
artisans produced some of the finest examples of this art found in the 
Southwest. The designs range from simple incised patterns of transvers« 
lines to elaborate ones of reptiles, birds and human figures 

A number of fine examples of this work were uncovered in the crema- 
tion burials on the Grewe Site by the Van Bergen-Los Angeles field 
party, two miles east of the Casa Grande National Monument, in the 
spring of 1930. Here we found a mass of fragmentary, calcined, carved 
shell bracelets, dropped into a shallow burial trench in the caliche as 
offerings to the deceased. These fragments were under the shattered re 
mains of a rectangular, box-like pottery vessel, decorated with a red 
on-buff pattern. The burned fragments of the heavy, carved bracelets 
had apparently been taken from the crematory pit, placed in this pot 
tery container, which was then dashed into the trench, shattering the 
vessel, and strewing its contents on the bottom of the trench 

The motifs on these fragments were varied. One consisted of a hu 


man figure, arms upraised in cameo relief, and long 


‘eptiliar CI 


with long jaws set with teeth, representing caymans or lizards. Th 
“‘horned toad’’ was another design, but the favorite seemed to be two 
birds seated back to back, forming the bezel of the bracelet These birds 
held the heads of rattlesnakes in their beaks, and clutched the rattles 
of the serpents in their claws. The twined bodies of the snakes formed 
the body of the ring 

In the loose earth near another burial were found two small finge 
rings (Plate 9), carved with the same motif. These rings are shown et! 
larged to bring out the details of the carving. Actually they are scarcely 
three-quarters of an inch in diameter 

Examples ol Hohokam shel Carving were also found i the 
Mimbres valley, on the Cameron Creek site, by the late Wesley Brad 


feld.*° Two large bracelets, carved with this same twined-snake moti! 
‘ Westerve | i \ The Final Centur f the Wa npul Indust Berge 
County, New Jerse Papers and Proceedings, Bergen County Historical Societ N l 


1916-1917 pp. 20-38 


Bradfield, Wesk Cameron Creek Village. Pl. CII, Santa Fe, 1931 
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irge core 


th 


rhe small points are from the ruined quarters of the neophytes of Mission Santa Teresa 


\ series indicating the process of manufacture of the shell bracelets. At the 
ly above it isa broken segment of an unfinished ornament 
in sections of broken bracelets. On the right are eight cores illustrating 


cutting and breaking. The center row shows the reverse side with the ragged 


2 rhe larger points were found at La Playa. The longest is 2} in. long 
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found in pit house ruins at that site, appear in his paper. However, Mr. 
Bradfield did not suggest their provenience 

Dr. Ralph Beals, of the Department of Anthropology, University 
of California, Los Angeles (Southern Branch), has a carved shell bracelet 


milar in all respects to those bearing the frog motif from the Gila val- 


si 
ley, which he found on a site in Sinaloa, Mexico 

[he query may then be raised: were some of the elaborately carved 
bracelets found in the Gila valley and elsewhere actually made there, 
or were they imported from places similar to the site found in Sonora? 
Or did the Sonora tribesmen simply furnish the blank armlets, which 
were given the finishing touches by the Gila craftsmen? 

In general, the artifacts of the Colonial Hohokam period reflect in a 


odified way the elaborate workmanship of the artisans of south-central 
Mexico, from the states of Guerrero and Oaxaca. Rattlesnakes, birds 
and human figures were the favored subjects for carving in shell, stone 
and bone 

[here are other Mexican traits displayed in the artifacts from the Gila 


ed vessels, circular mirrors with backs of fine-grained 


illey sites: le 
sandstone and reflecting surfaces composed of a mosaic of marcasite 
ron pyrite crystal segments, small human figurines, and carved bone 
implements 
It is unfortunate that so little archaeological work has been done 
the northern part of Mexico, and for that matter, in south-central 
Arizona and New Mexico. For the small number of sites partially ex- 
imined, there are literally hundreds which are yet untouched, or de- 
stroved by cultivation of the fields in which they lie. However, through 
he excellent work now being done by the Gila Pueblo, of Globe, Ari- 
zona, more revealing evidence may soon be given to students 
It is my personal opinion that the roots of the Hohokam culture of 
southern Arizona extend deep into Mexican soil. I feel that the Sonora 


ind Arizona phases of this material are the northern developments of a 


culture which flourished several hundred miles south and west of the 


ireas in which we now find the evidences. It would seem that the 


hhokam manifestations may be far flung outposts of that southern 


ture, carried north on a reflex wave of infiltration that brought with 
it certain arts and crafts into the southern desert area. With this culture 
may have come corn and cotton, the practice of cremation burial, the 
paddle-and-anvil method of making pottery, and the art of mosaic work 
stone on shell, wood and bone 


I might also postulate the theory of a second stream of culture flow- 


_ 
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ing northeast, extending across Texas, Oklahoma, Arkansas and Mis 
souri into Tennessee, Georgia and Alabama, thence into Ohio, Indiana, 
Illinois and throughout the Mississippi valley 

Nor do I believe these main streams emanated from a single central 
source; rather they were created from a number of small, isolated 
springs of Mexican culture, all feeding contributory elements into the 
parent body. These were the scattered communities. Even as Tenochit 
lan under the Aztecs became a powerful center of borrowed culture, so 
did the Gila and the Mississippi valleys become the ultimate centers of 
the northward streams of Mexicanized cultures, which in turn diffused 
in various directions 

Eventually, I believe, more and more sites bearing evidence of this 
southern affiliation will be encountered in Oklahoma and Texas, sepa 
rated perhaps by certain wide gaps due to the presence of wandering 
fierce fighting plainsmen who acted as a living barrier to settlement 
certain regions. Then perhaps, still theorizing, other, culturally related 
sites will be found in the northeastern areas of the Mexican states of 
Coahuila, Nuevo Leon, Tamaulipas, Vera Cruz, Zacatecas and Sar 
Luis Potosi. South of Arizona, I am inclined to think that actual settle 
ments bearing evidences of the cultures that gave rise to the Hohokan 
will be rather scanty in Sonora and Chihuahua. I am not convinced tl 
they will be entirely absent, but I suspect that Sinaloa, Durango 
Nayarit, Zacatecas, Jalisco, Michoacan, Guerrero and Oaxaca will prove 
more fertile fields for the villages that produced the elements of 
Hohokam culture 

I suspect that the arid, rough country of Sonora and Chihuahua ma\ 
have been peopled with a living barrier of semi-nomadic tribes that « p 


posed the settlement or even the passage of southerners through 


the 
territories. For that reason our evidences of prolonged occupati 
those regions by peoples of the Hohokam stock may be rather scan 
and if found, may be located in isolated spots on small water courses 
My own experience in the location of sites in the Gila valley has taugl 
me that villages, large and small, are often found situated in what a 
now barren, waterless stretches, and can only be discovered by the most 
diligent search 

When one travels in Arizona or Sonora by the usual roads, ont 
impressed by the immense stretches of country which, although for 
bidding in appearance, were once inhabited by a fairly large number 


Indians. Furthermore, considering the rather cursory surveys of the r« 
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n that have been made, and the vast expanse of terrain over which 


irchaeological survey would have to be conducted, it will be many 
ears before we can hope to answer the numerous questions raised by 
lar to that where the shell bracelets were manufac- 


e various sites simi 


red 


r La Playa site, 


f chipped points found on the Boquillas « 


[ypes of chipped | 


ller specimens picked up among the ruins of the quarters 


nd five small 
the neophytes of Santa Teresa mission, in the Altar valley north of 
the town of Atil, are shown in Plate 8, Figure 2. The largest specimen, 
ches long 1 dull purplish color, made of a tough, chert-like 
k which fractures unevenly. The other points from Boquillas are 
lar. Comparable specimens were found in 1931 on a site midway 
een Florence and Tucson, Arizona, by the Van Bergen-Los Angeles 
luseum part’ At that time we suspec ted. mainlv bv a process of elimi- 
f know1 pes from the Southwest, that they originated some- 
ere to the south. The five small points from Santa Teresa are of 


1 obsidian. These, are possibly Apache in origin, used during 


ittack upon the neophytes’ quarters of that mission 


cont 
The mottled chert point is the largest, being three-fourths of an inch 
Che smallest is nine-sixteenths of an inch in length 
I | e met yned these types of chipped artifacts simply to illus- 
( e of the points I wish to make, that the task of untangling the 
element omprising the cultures of northern Sonora will not 
easy one, and that pottery alone will not serve as the sole de- 
int of such cultures. Everything must be taken into considera- 
houses, stone, bone, shell and pottery, artifacts, and modes of 
il. Historic documents will prove invaluable in running down clues, 
ur prehistoric data will be obtained largely from the scanty mate 
at the eltes 


THE ARCHAEOLOGY OF LUDLOW CAVE 
AND ITS SIGNIFICANCE 


W. H. Over* 


HE ORIGIN and culture of the older archaeological material taken 
from Ludlow Cave, Cave Hills, Harding County, South Dakota, 
in July, 1920, has been subjected to some discussion and speculation 
The cave was named after William Ludlow, Chief Army Engineer of 
the Department of Dakota, who visited it in 1874 while accompanying 
the Custer Expedition from Fort Abraham Lincoln to the Black Hills 
The cave is located in the northeast quarter of section 12, township 
21, range 5 W, in the extreme northwest corner of the state in the Sioux 
Forest Reserve. Geologically, it is in the Ludlow Division of the 
Laramie formation, Upper Cretaceous Period. It is irregular in shape, 
extends back thirty-nine feet, and is sixteen feet wide and ten feet high 
The entrance was partially blocked by rocks, each weighing several 
tons, which had fallen from above 
Extending back from this room for sixteen feet there is a narrow 
passage ten feet high and four feet wide, which decreases to about fifteen 


inches in width in some places. It winds back for 164 feet, where the 


fissure makes it necessary to crawl on hands and knees to reach the end 
at 294 feet. This fissure extends in a southeasterly direction and seems 
to follow a ridge on the surface 

Continued erosion over a long period has worn down the soft sand 
stone, enlarging the room and at the same time building up the floor 
At the time of our work, the filled-in floor was approximately three feet 
deep. How long it took to build up this deposit is problematical. It 
seems apparent that man was the first occupant, since charcoal, ashes 
fragments of bones of some larger mammals, arrows, bone tools, and 
ornaments were found upon the original floor, three feet below the su 
face deposits. The upper six inches contained much rubbish, carried 
in by small mammals, or blown in by winds. Mingled with this was the 
excrement of bats, chipmunks, packrats, mice, birds, cattle and sheep 
The latter two ventured in during severe winter storms. The skeleton 
of a two-year old steer was found in the narrow fissure, where it had 
probably becom« wedged Also in the upper SIX inches were porcelain 
beads, steel arrow points, brass finger rings, and wristlets, typical relics 
of the Sioux Indians during the period from 1800 to 1850 


Director, University of South Dakota Museum, Vermillios 


126 


| 


A ) 
n 
i 
f 
t 
] 
t 
d 
d | 
d | 
| 
| ‘ (one a 


AMERICAN ANTIQUITY, VOL. 2 OVER] PLATE 11 


Fic. 2 Fragments of basketry an 


i chipped-stone blade 


from Ludlow Cave. Two-thirds actual size 
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If at a rough estimate it took about a hundred years to form this 
layer, one may arrive at some conclusion regarding the length of time 
it would take to build up the lower thirty inches with debris, other than 
that left by man who lived for a short time on the original stone floor. 

Our party began at the entrance and screened the whole floor with 
a quarter-inch mesh. A few steel arrow points and brass rings belonging 
to the upper, or Siouan period of occupancy were found by screening 
in the fissure. At first no evidences of prehistoric occupancy of the cave 
were discovered. Then, at the twenty-six inch level, about a dozen bone 
awls, a few bone chippers and some charcoal and ashes were found near 
the entrance. On the thirty-six inch level, just above the original floor 
of hard sandstone. numerous very small arrow points were uncovered. 
About three hundred were of a general type occurring in South Dakota. 
All were thin and well finished, although some barbs and points were 
broken. The material is chalcedony, agate, flint, and some fine-textured 
quartzite. Only three were of triangular shape. The sinews that fastened 
the points to the shafts were still intact around the base of shank of a 
dozen arrow points (Plate 10, upper right). Several broken arrow shafts 
were found 

Fragments of three pipes, one of catlinite, one of black pipestone, 
and one of wood with about half of the bowl remaining, were mingled 
with the chipped points. Several potsherds, tempered with burned 
crushed granite, were not comparable with either Arikara or Mandan 
pottery. Pendants included perforated clam shells and three elk tusks. 
Beads were of shell (Anculosa, Dentalium, and Campelona integra), 
native copper, bone, and gypsum. The most numerous were made from 
the leg bones of birds, from one- to three-quarters of an inch long, and 
occasionally highly polished. A few bones were found partially cut, ap- 
parently indicating that some beads were made at the site (Plate 11, 
Figure 1). Several beads were made of plum and chokecherry pits. 

Many small fragments of flint and quartz, with corners worn smooth 
were found at the site. These may have been used for games. A triangu- 
loid-shaped dagger or knife of brown chalcedony still retained over its 
base the black pitch with which it had been fastened to its handle. Other 
than this, no stone implements were found 

[wo small bits of woven reeds, probably parts of a basket or moc- 
casin, represent the only evidence of woven material found in South 
Dakota as far as the writer is aware (Plate 11, Figure 2 

A row of rock piles near the mouth of the cave on the talus slope 
east of the entrance was carefully examined with negative results. A 
few arrow points and some bone beads were found by screening part of 
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the floor of a smaller cave at the extreme southeast point of Cave Hills. 
This is known as Pelhams’ Cave. 

On each side of the passage leading back into the fissure were two 
crude faces of human beings. One had been badly defaced, but the 
other had fallen face down on the floor and was preserved. It was ex- 


Fic. 4.—Petroglyphs on canyon wall near Ludlow Cave 


cavated and removed to the University Museum. Petroglyphic figures 
had covered the walls but, due to erosion and defacement, were diffi- 
cult to identify. 

On the cliff across the canyon from the cave entrance were some 
well-preserved drawings (Figure 4). We are assuming that the people 
who lived on the original floor of the cave carved the figures on its wall 
and on the cliffs opposite. The petroglyphs apparently represent the 
footprints of some two-toed mammal and resemble others found on the 
surface of flat sandstone fifteen miles northwest of Mobridge and a 
hundred and fifty miles east of Ludlow Cave. None of these resemble 
the human hand and footprints, and bird tracks pecked on granite 
boulders found near the Missouri River in the northern part of the 


state. 
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Che older archaeological material from Ludlow Cave may have been 
deposited by some group of the Rocky Mountain region who were 
buffalo hunters, perhaps the Shoshoni, when they ventured eastward on 
the plains and spent a short period in the cave. The presence of so 
many arrow points and animal bones, and the absence of domestic 
irticles would indicate that the period of habitation was temporary 
Nor is the presence of a few plum and chokecherry pits conclusive evi- 
dence that these people were here when the fruits were ripe. They could 
have been procured from the winter stores of mice and chipmunks 

From our present knowledge of the archaeological sites, it is obvious 
that the Cave Hills region should be further investigated 

In the article, 7he Buffalo Drive, by Barnum Brown,” are two plates 
showing a collection of points taken by Mr. Brown in the talus slopes 


rl 


where Indians had driven buffalo over cliffs. The location is between 
Livingston and Gardiner, Montana. Mr. Brown leaves the inference 
that this was the work of the Shoshoni Indians. A comparison of the 
two lots shows such evident similarity that one is forced to the con 
clusion that they must have been made by these or closely related 
Indians. It is not the intention of the writer to emphasize the theory 
that determining culture by comparing arrow points should be taken 
too seriously, but in instances such as cited here, it is a factor that 
cannot be ignored 

The severe wind and dust storms which prevailed over cultivated 


helds of the eastern half of South Dakota during the 


ast few years, have 
<posed to view many thousands of a type of arrow points that was little 
known before. These points have previously escaped observation due 
the fact that erosion by washing does not occur on the level prairie 
Che points are usually dark in color and about fifty per cent of them 
were made of a translucent chalcedony. The workmanship manifested 


these points, which were lost by early Indian buffalo hunters on the 


greatly inferior to that of points found eastward and usually 
attributed to early moundbuilding Indians 

While the similarity between these points and those from | udlow 
Cave is not as striking as that between the latter and those from the 
cave in Montana, I am led to believe after examining many collections, 
that further study will establish the fact that the origin of these prairie 
points was with western Indians whose early history has not heretofore 
been associated with South Dakota territory, and that the Ludlow Cave 


material may be found to be pertinent to this problem 
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Most unfortunately, there was dropped from the proof of ‘‘The Pott ( 
Pecos’’ a statement which was included in the manuscrip cl edging 
my deep indebtedness to Mr. F. G. Hawle — Miami. Arizona. f hemica 
analyses of glazes, made by him at n reque In the same k D iwra 
acknowledgment was also made to Dr. Sigvald Linné of the R il | ora 
Museum of Stockholn vho also arranged ea P nade f ‘ 
Sweden 

\. V. 
MOUNTAIN SHEEP EFFIGIES 

During the summer of 1935, while e aut ‘ 1 reside f Pres 
Arizona, as Curat of the Smoki Public Museum, the rema | | 
once been a large walled compound of prehis ic times were ex | 

Che location of the comp und was i oximate \ ‘ I t 
center of the city of Prescot ind withi ‘ ther } ‘ f e fe 
area known as the Fair Grounds, or Rodeo Fis \bout one-third of the 
structure remained whe exca beg ck anda le 
had beer during i period 110 ce if ing | 
approaches, house foundati ro ills and we ining | dit f ( 
serving what remained of the compound til caref i 1 be 
made is due to Miss Grace Sparke Secreta f the \ wnai ( hye 
Commerce, who influenced the withdrav f ract ind ste I el the 
at work levelling the remaining walls of the « nn d ind the GC: 
Public Museun d a 

Perhaps it would be well to mention brief ‘ , if the d 
it was revealed tl 1g the exe iti \ irge Wa 
twenty-four inches thick « the average, seve eigl by fif 5 feet j 
length and brea dimensi composed the rigina ( ( 
What the origi heig! { the walls bee a 
seems reas¢ nab ) assun were suff hig ‘ t 
case ol attac} Phe highes rti une ered 1 ne rt he 
was four and one-half feet. On the s ‘ ind west sides e wal 
lines appeared; these were from six to sixtes inches hig \ Ss we 
uncovered on the origi evel within the « ipound. These i dw 
in the direction of greatest | neth were a 1 ely thi degree ves 
east of true north and sout respective 

\t the northern end and within the ma alls, two walls ig gles t 
the former and of later masonry constructi were encountered with found 
tions some thirty inches above the compound wall bass The rocks ed i ese 
secondary walls seemed have been laid in a well-mixed « n 
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egular courses, with both inner and outer faces quite smooth and regular. 
This could not be said of the compound walls, of which the outer face was 

| 


lite even, but the inner surface rough and irregular, some of the rocks ex- 


tending three to six inches beyond the face of the wall. This feature may have 
offered an advantage to one scaling the wall from the insid« 

Pottery fragments were found in profusion throughout the soil removed. 
Phe majority ol these sherds were ol plair ware, some very coarse In addition, 


here was found a considerable quantity of coarse gray ware, crudely designed 


black, which has been designated as Prescott black-on-gray, because of the 


idence that this potter originated il the regio! of Prescott. In smaller 


Copyright 1935, Smoki Public Musée 


tities appeared the black red, black-on-white and red-on-bluff sherds; 
these apparently were not on the compound wall base level, although it was 
ery difficult to determine with any degree of certainty because the soil had 
een so greatly disturbed It would seem plausible | weve! that these latter 
sherds are to be associated with the occupancy of the upper wall structures. 


lo the east of the walled compound a crude structure was uncovered of the 
lransitional Pithouse type, and in this two charred ends of supporting poles 
were found which, so far, it has not been possible to date by the Douglass Tree- 
Ring Method. On the floor area of this structure, which measured twenty 
three by ten teet three metates were uncovered two were of the irregular 


The floor, 


trough type, and the third and largest was of the regular trough ty 


leve was ot well defined and hard pat ked red ( | i 


f 
Fic. 5 
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The real find of the Fair Ground Excavations, however 
side the north wall of the compound. Two heads of 1 i 
sandstone, proved to be of outstanding interest (Figure 5 
carved from what seems » be Yar ipal s indstone i materi 


immediate area; this fact wo 


immediate vicinity, perhaps on the site of the old i 
of the compound. 
The soil surrounding the compound wa ere the 1 
earthed, and within their nfine was very bla 
burned organic matter ich figure was dis red ‘ 
the base to within eight inches of the top, offering the 
been through fire. Outside this area, which was the portion | 
floor or soil level, the heads were of the natur ndstone « 
Che horizontal distance through each head from the 
the outside of the other is approximately t inche The 
length measurement is fifteen inches i ne figure and eighte« 
[These mountain sheep heads, curio 
inhabitants of the Presc« regio ure dis 
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oss of blood and weakening the animal. Furthermore 
i of snow shoes, they 


considerable | 
h of their hunting in winter. By means 
1 were ible to use, at 


did 
hed dee r moose, particularly in deep snow, an 
rters, spea or lance In addition to spears, they <« irried their bows 
ws 
yuld sugges tha ir presel da writers or il vestigators, while pre 
obsel it1o l nore detail than appe ired in reports published years 
careful to accord credit to previous explorers. This would in no wise 
it thei able ind valuable dissertations 
ig k i issing that in fields other tha New England there have 
p inadvertent! omissions of reference to previous investiga 
und re 
S é in Maine, I met a gentleman wh is hunted big game here 
ind elsewhere. I also talked with one or two pe vho had served 
evi expeditic d are familiar with ¢ é d local conditions 
en ect from the viewpoint of the er and practical woods 
ese | 1 Ss are conh ed Ir ist 
ern New Brunswick to Portland, Maine, is very significant. They ar 
d at in the great g regions of c Maine, Penobscot 
eb 1 othe eys. Were they used primarily for the killing of gam 
1 d ‘ ige sites, as its, ¢ Ve ‘ 1 ) r be d 
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hs Chellea pe a ised effective 
e.a é is and experime iving and dead 
Phe etwee this and e use ol end yectile points is nm 
ciple ictica e same 
desire¢ iticize ible scholars w ire engaged i iborator 
iments d elieve we should approach this general subject from the 
f view of e Indian hunter. His ‘‘outfit iried according to necessity 
e€ pol in question are fashioned from the bone f large animals 
se ol irds ind sé dom of the sea Howeve while the bones 
the point themselves are abse t 
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Among the many problematic slate forms 
Indian culture, probably none have been s 
stones. With few exces ptions these are all w 


of the other slate forms ir 


form with any existing belief or custon 


Most birdstone 


art 


this respec 


of the 


Ohio, Indiana, Michigan and Wisconsi1 
states, but seem to have their focal poir 
as will be observed, are all in close prox 
or contain extensive waterways. I make 
to the theory to be advanced 

he variety of terials from whi 
stricted; banded Huroni slate pre 
sandstone and granite Che e ma 
method and angle of perforati the 
absence of file marl deve pme { 
the completed objec 
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I remark at this time that De Bry makes ni mention of what this bird 


g to a custom which 
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yore a e the ea ft of feather he e skin of some rare 
\dai | te ime custon he her | dians 
William Be ha Bulletin of the New York St Museum, Vol 
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t the esse with the if is 
in ertain mi iati After « dreds of 
‘ nre er ee] 
i eV \ 1 ing 
\\ SI 1 ‘ ‘ ‘ e of Lake 
1¢ | et | ne 
‘ Ni | >} d 
e deve e bird 
I shed ite, 1 i 
d ( i ed ce d sb irl 
\ hi ne l i 
et j legre¢ é é f ished 
er ver he ighioghe in¢ ela River 


r of what it was made. No doubt he was referri 
prevalent among the medicine men of some of our Indian tribes within re 
f times ind which entailed the removal of the entrails of a bird, the cur 
i Ins f its body and the wearing f it in their hair as part f the regalia of of 
r | 
1) 
} 
( 
I uc Algonkiar cupa sho egligibl ty of the bird 
| 
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ire general! rud ipparentl ypies of the better | shed 
These site ere evide cccupied and indoned ma 
[Iroquois had irted heir wat qué his te \ 
ly slight « ict had been made by the Iroquois with these pe é 
\llegheny Riv é vhere the | ind Delaware f 
drive fror thi ¢ ito he lege | \lleowi. the ( ‘ f 
jects Is not 1 non sites subse ipied 
( ( Abl Primiut I 37 sa ) he 
eastern bank of the Delaware River, s enton, N 
e been f fe Here 
\ te 1 recedl ig i sta 
e grea est d | ine 
the. ha Pace ] ‘ d ‘ | 
ibita ve f ( f i 1 Alg 
ing 1 | ce il eligi elet 
desiring ( in ul 
image ne ne es | 
ind , th. 1, 
eristics. The frigate bird, no d for i 
t es er irresp¢ e ol 
tne l iding de 
dA yuilde +] 
icle of pe d urf ing { 
in the ¢ ‘ ev de B ed 
w hie ne i I est ec 
the base 1 Si if 
é te diti é 
ene ‘ ‘ i ‘ ‘ \ddit 
is found 1 bse these ects a 
Ditants 
Birds shape ) espe irdstonse 
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t hed to the grave posts This may be 
nment of the thunder 
Isolated cases have beer birdsto 
ST PT 
| \ Re 
( | 1; 
| s J. DILLINGHAM 
Boonvill 
CELL-TEMPERED” POTTERY 
emperes tte } lO. Evert Dr. 
the the forn i \ 
‘ ite is insufhcient basis for supposing it these particular shells 
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were composed of that mineral. Presumably they were fresh-w: 


Milner®® reports that ‘‘Lamellibranchia var‘ certain genera (¢ 

Pir nda, Spond lu l nto, ete exhibiting an inner she ll lai er ol ari 
outer being ot ¢ ilcite Ustrea Pecten. etc ire entirely ot ilcite 
many forms are composed of aragonite.’’ Clearly the mineralogical for 


calcium carbonate in the particular kind of shell under consider 


de terminec 


The suggest is made that spalling was caused by the inversi 
gonite to ¢ ilcite ne statement t i Thi iiteration 1s accan 
olume incre {10 15 pe cent ec ire elucidati If the 

lume 1 cal lated the basis I the specific vravit ot the \ 
ilues of 7.9 18.5 per cent are obtained, taking the specific gr it 
as 2.714, and the extremes of aragonite as 2.93 and 2.95, as give 
Textl Rosenbus« specific gravi { 2.7 
cite and 2.937 { iragonite; Winchel ind Larsor oth give 2.7 
cite ind 2.94 for ara ite 

Available « eriment dat la show conclusivel 

v-fired cla at I withstand There 1 ot course 1 aire 
w compre eng ind the tempe ture i hring toge 
elrac yriness the bt wall the answe the ques 
by experim: When aclav body the same mater 
gral ize and I tempe is We ed | the pr itive 
within the era e range, dos pa 

It vledge it the tir f calciur 
subsequent d l nic esults 1 30 increase 1 Olt 1¢ 
spalling. 7 é ‘ e tempering, overfired i ( 
crumbling the Va Che decomposition of calcium « 
place over a considerable temperature range. It commences ver 
relatively low temperature, slightly above 600° ( There is, theref« 
the possibility of partial calcination of the calcium carbonate to c« 
explanati« | Liling 

The tet ell-tempered’”’ « hole-te ered is applied t 
d ytless a ene isnome It does, | veve sugges ad 
materia If these specime ire onl eached sherds of shell-ter n 
is D Everha ef itistactori e demonstrated, the a 
etaining i ig! W e questi ed. Ubservatior i 
ditions under 1¢ his kind of pottery is f d, of the varyi deg 

Sedimentary Petrology, London, 1929, p. 309 


Mikroskopische Physiographie 

Optical Mineralog 

Determination of the Nonopaque Minera 
Wilson, Ceramics, Clay Technolog, pp. 154-155 
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| il the cavities, and comparison ol the clay 
ttery would seem pertinent to the study. 


empered pottel 
ANNA O. SHE 
Santa Fe, Ne 


METALLOGRAPHIC STUDY OF COPPER ARTIFACT 


tl metallogr 


i r work, AMERICAN AnTiQuITY, Vol. I, No. 2, pp 
i 1 valuable 


the irc] logi ta presenting a precise ine 
g our | wledge f this primitive industri Alt ugh the archaeologist 
izes that the application of the method requires training in the micro 
1 i[opa e mine | ind tha inalyse hould be undertaken by the 
st. he ‘ ess interested in the details of the technique and in the 
f it ira in orde it he ay bette dge the extent of its applica 
i ble One Id like to know, for example, more about the 
ince of twi ing i pp he following ¢ tations suggest the need 
er ¢ 
1 ng alwa | r ypper ha eC mechanically worked and 
ealed 111 
i , ead wv } . ed. at a bri red bout 800° C.. and 
g innealed after being worked. The evidence f these conclusions is 
e, eq 1 gral showing good annealing v1 g, indicating mechani 
king 111-112 
I I \ Ol vas | vorked, the w | easing a ibout 500° C.. not 
ved | innealing. The evidence for this 1 é casional twinning, the 
é ized grait d the unequal axes of mar f the grains’ (p. 112 
l Lx¢ ked, f ved | go da ealll but at relativels 
erature. a s00° ¢ The « e f this is the equiaxed grains, 
né inning, wit ifor grail t} igh but with all grains 
11? 
} igget was heated. allowed to cool. and the d-rolled. The grains 
gated. wit Wi ing ing that the metal was not annealed after 
g bee A ed 112 
oct i twinning 1 specimen that w hot-worked but not after 
| annealed seems a contradiction of the general statement that twinning 
shows t the copper has been mechanically worked and then annealed. 
B ‘ , he effe f hot-working without subsequent annealing are com 
e to cold-working followed by annealing. If so, how are the two methods 
kmanship distinguished, by the shape of grains? 
wo la be of parti ilar interest to know how close is the correlation 
( SIzé tf gral ind emperature ot heating if it is reported, for example, 
implem«e wa annealed at about 500° C.,’’ what are the limits above 


139 
in this and 


PARD 
w Mexico 


Ss 


iphic study of 
109-112, must 


means olf ex 


rhe clear « ition by Wilson and Sayre of meade 
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ind below this temperature implied by the word ‘‘about’’; are they in the order 
of twentv-five one hundred or more degrees? How is the time distinguished 
from the temperature factor; that is, how is the effect of long heating at a rel 
atively low temperature differentiated from the effect of shorter heating 

higher temperature? Considerable variations are expected in primitive crafts 


manship Weaccept them as the indications of inexact methods. This f 


ever, does not lessen our concern in the limits of quantitative 
our analytical technique 

While the answers to these questions are doubtless obvious to the met 
lurgist, the general archaeologist, unfamiliar with the fundament f the 
vestigation, mt be eager for more inforn e significa ed 
ifforded by the method would seem sufficient to insure its wide 


irchaeological ir vestigatior 
ANNA Q. SHEPARD 
Santa Fe, New Mexic 


ceptabl method f the desig iti ot rcnae site ti 
he I S. Topographi Si sheets presé ed in the | f 
journal, it seer Oo ial Call his atte 1 eta ‘ 
with the detail sheet ¢g g the essentials of the site listed, anc 
met was inaug iter M Harold Glad the Gi ) ( 
\rizona, earl in 1928. In November 1928, Mr. Gladwi the ( li 
Pasadena, Calif pul ished a sn rochure entitled | 
Designation of Ruins in The Southwest, which wa Privately Printed f ( 


lallion, Pasadena, California 


Mec 


In this item is described the method r ioned M R 
quent public itio v hic have bee issued f ime t time ( 
of the staff of the Gi Puel this method re€ sed and ¢ 
yroved ver satisia The detail sheets up whi the a 
the Gila Pueblo keep their field records are of a necessity more uri 
which Mr. Robbins might keep in New Eng 

It is interesting e that two me ive e int é 
held after browsing in other pasture men who have probal 
each other, and who live on opposite sides of the count ive é 
identical method f making archaeologica surve Wi need 


ested studen 
ARTHUR WOODWAR 
University of Calif 


Berkeley, California 


SURVEY METHODS 
While not wishing detract from Mr. Robbi —we ' 
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LOOPING TECHNIQUE IN NETTING 


f AMERICAN ANTIQUITY, Volume I, Number 3, a paper 


tes on page 185, ‘‘As knotted looping implies, the 
he knotting of the strand (Figure 3, No. 6c). The loops 
( } ed onto the preceding row of loops, but are 

d which the ire looped 
ict knotting of one row of loops onto the preceding 
ere is not, therefore, the small amount of movement 
ner types heir junction is fixed and defi 
e of d to offer a criticism. 
] M M id e same Wa is plat 

yped knotles etting, except that instead 
the preceding strands, as shown in Figure 6, a, with the 
.. f knots. one over each segment of cord separating 
\ W it kinds of knots are utilized in this 
ici nges somewhat on the answer to the first ques 
1 ifirmative I have ( irgument on this point 
he termi 9 ised. If. howeve the technique is simi 
det manutacture otf nets, et ing the fisherman's 
igh which has been slipped another cord, which in 
hich alternate with loops of the first row, I feel 
ished an artificial and unnecessary differentiation be 


Mr. Horace Mine 
~\ LL 
Vy, 
| 


tween this and his netting category. If the fisherman's knot (Figure 7, b) is to be 
placed elsewhere than under the knotted looping category, where would it f 
By Mr. Miner’s definition, it could not be considered netting, since, to qou 
him, in nettin here is not, therefore, the small amount of movement be 
tween the looy typical of all other types” | 185) and the fisherman's kn 
does allow some s igt betwee he loops | fact. the usiest 
quickest wavy to ide { f rn bnot 1 tr » slide the } t along 
loop st ind. If the | ide there 1 rine hance that it is { rma? 
not. It has i iri et I d tl thi es true on more « eful ana 
1 WI should | be 1 luded tting? B definiti etti 
1 \ piece of ne i fabric of ing is, threads pe vires, ¢ 
ike, with ope ces betwee \ ne le th the fisherma t wo 
that definiti Id ‘ 1, vit the pet f 
that matte i ‘ f wi ot ¢ he lat 
ERNESTINE WIEDER SINGER 
University Museum 
Philadelphia, Pennsylvania 
On POTTERY RESTORATION 
| ‘ ‘ de hye P } tw p 1 
tte rest iti vhicl ed 1 small museur 
tories limited 1 ( d equipm«e ‘t is } ed tha wi 
courage the me { the s er lab arte tec] ‘ 
Corresponde é f AMERI \ QUITY 
It is esse i that the essel be re eae ed 
show at lea 1 of et e of ri " iv. When related sherd 
pet mende yie piece tne surtace 1 vered it! l 
soa] i Sil i event the plaste f Pari ed ac ine 
I idhering lace the line I ending. Whe caret er 
by this filr | ieck iced to stand upright on its rir I é it 
e table « pecome the 1 tne r&ri ind the 
ine assumed 1 the esse te determined. The | ste 
t thin enoug eve bubble ed on the surfac« Che 
sI Id be so mad be easily removed after hardening. With this precaut 
observed. the | e buil lene sufficient t S e agai 
reakage 1 handling i be necess ike the mold 1 
depending the f e cha eri o the tteryv wal 
W he ne d } pec e thor g dried, it sh ld be r ed 
little eff It the laced i sand-table posit so tha e 
inne urtace 1s ¢ er This surface ighly covered h the s 
Webste | vic ) the Englist inguage inabdr ge 
1929 
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red into the mold to produce a cast of the partial 


is pou 


o make the cast as nearly the thickness of 
he pottery as possible, and to facilitate the easy removal of the mold 


While the cast is drying, the operator may continue his work by finding the 


ference of the mouth of the original pot. The outside of the rim is traced 
piece of paper upon which the pottery section is resting, rim down. A flat 
ilis used ermit the line to follow the rim more closely. With this done, 
potte is ré ed fror ‘ re thus projected « the paper On the art 

\ hord d ) these chords erect perpendicular bisectors. The 

s ol 1g1 el is the dista elr he point of intersection of the 
he pottery piece is now fixed in erect position, resting on its rim, by driving 
brads to form inner and ter supporting rov Che cast reproduction of 

‘ tte 1ect ed its rim, the latter resting on the line marking the 
leted circumference pposite the true sherd. The next step is to model in 
issing part f the rir is can be done it ym ses by the application 

ic] ecessal | la the remaining spaces 
( e¢ e edge i the t ieces ind ther build oOo! either side a plaster 
d which will erlap the edg« { the pottery and the cast. The modeling 
will reconstruct the shape of the missing pottery, as indicated by the exist 

gy part Ren e the cla il te the plaster has hardened. Arrange the mold in 
so t e tv eces will be thei rect relative positions in the 

id, and thus add a cast that will make one solid piece of the original 

many cases the issing irts of the vessel must be modeled in clay, and 


is made, as in previously described instances. If the spaces to be filled are 
this } he effected from the yutside ) hacki 9 the opening wit! in\ 
f deling erial, filling iste ind finis] g before the plaste is 
FRED CARDER 
Norman, Oklahoma 
STANDARDIZED TERMINOLOGY 

x ere if l offered i! the 
, issue of AMERICAN ANTIOUITY re much to the point. I believe such 
he S v hic he ine ese! eing led by various 


he field. Ar g others, Mr. M. R. Harrington of the Southwest Mu 
ind, unless | misinformed, Dr. Arthur C. Parker of the Rochester 


1 bearing on this problem. There 


Hee SE VE idic a t hi directio1 but few that have borne 
here 1 i tendency am students new t the held to parrot expressions 
ned from previ publications without studying them. Moreover. the, 

stud pecim¢ collecti s from the various archaeological areas, and 
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SOUTHWEST AREA 


The Arizona State Museum is now established in its new building and has 
entered upon a more healthy and vigi rous stage in its existence Che buildir 2g 


is in Lombard Romane sque st le, 140 by 76 feet in size The basement 


tains three classrooms (one of which is a large lecture room), a storage room 
preparation room, a laboratory, a darkroom, a fumigation room and a semina 
library, beside s the office of the teachers in the departme nt ot archae vlog 
| nder the entrance stairwa' isa large iult 36 b 15 teet Che Li! 
given up entirely to the displa of the collections, with an alcove office for the 
assistant in the museur his hall has a high ceiling and is surré ded « e¢ 
sides by a mezzanine floor 16 feet wide. A steel railing runs ar d the front of 
the mezzanine floor and down the staircase to the lower floor. The v e build 
ing is well heated, lighted and ventilate ind has been built at a cost of al 
S50 000 

The regular summer field course in archae og Was again cCarri¢ 
Kinishba, near Fort Apache [he ruin is extens e and interesting a l I I 
excellent opportunity for good training in field work under healt ind inte 
esting conditior 

[he course in dendrochronology has bee etter stabilized and wi 
forth be given the auspices ol the me of ) 
I \. Douglas as professor and Hart lr. Gett A.M is instr | 
workers from other institutions desiring material checked under the 
of Dr. Douglas may send such material to the department at the é 
\rizona The i! titutior will be glad take Care oO! al | 
render such assis ce ne ca I 1 it possible to gra \ D 
Douglas is the great authority on this line of interpretation, and g 
give such aid as he car wider applicati f the method 

PLAINS AREA 

mr. A. T. Hi vorking f the Ne isl State Hist ( S 
enjoyed an extreme SuUCCEeSSII seaso the protonistori 
on the Loup River. Work was carried o1 f different village site 
of twelve opened Che worl rne o Strong s cl eri 
of this period as the heyday of Pawnee culture in the Plains. Besids 
menting Strong's material, a number of new finds were made whi give ad 
tional leads to the s es of Plains culture. Outstanding among e ne 
are two types o! bone irrowheads, bundlk ol harred cane w 
been brought into the region from the si yutheas one 
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rite three weeks of ver\ rapid investigation Since he began this survey by 
hering up loose ends in districts which already were mor 


e or less well known, 
he doubts that | 


secured very much in the way of new information. However, 
to place on record nearl one hundred sites ol 
including no less tl 


pes At the time th 


rious periods and 

ven sites yielding Woodland pottery 
is report was received, Mr. Hill w 
gate, so far as his limited n 


div isions 


reparing to investi 


yW inds mig permit, one of these 
Woodland sites which lies ten feet below the present ground surface, under a 
terrace. It was planned t irt n investigations at this site for from one 
eek to ten days, after which Mr. Hill was taking the part yn to the Elkhorn 
River 
Wedel reports that he has records of and has see ery from two sites in 
easte Kansas the 1 1 f J ctl { which seem to indicate 
\ dland affiliations here is als i mound site f ich | e come curved 
ite ipe l sherd hic e sugges f | ewellia 
Ve hope ivel is eana ne e summe 
é work of the Universi of Ne ish 


NORTHERN MIssIssipp!I ARI 


it 


The | versity of Wisconsin-Mi 


Nal] ‘ direction ol 
W. C. McKern, has just broug! successt e th d season of re 
rthweste Wi ite vere gated camp site and 
i sma I ind Ba n ind ge e and mound 
> ( 
\t the latter sit d thirteen feet 1 eve feet in di 
Va I ] ive e ig I 
ed el ed 15 ita ol 
da Duria each Marking orig | ‘ I e ol one ola 
SUCCESSIVE Si sed ( I ed witl 
I ind f ind d fl i ere found to 
the remal ol a inimt I are five individuals 
imar I e ae ap i De old 
Burial units ine led the es of lividuals. Evidence 
ed ti it leas est ni ed wi ipped 
k, and red ocher had been deposited wi f e burials. Tri 
inl, i projec pol rianeg id S po essel 
e found wi el 
most imp é is ind ‘ ete skull of a 
e lound associate witli i 
ind di ite is ( eal is l la | e erection ol 
imulus. Howeve he absence ta Ter I 


H. Bel 
lhe waukee Mus \ eological Expedi 
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ence, or any other indication of contact wi 
age under two] 


to ascribe to the mound a 
that the horse could have beer introduced j Wise 
Plains earlier than two hundred nit Veal igo Che ime | I | 
fined point definitel to the Dakota Si i the iutho f e re ive 
large northwestern Wisconsin mound 
lhe Barron County excavations produced additi ‘ é 
of the Hopewellian classification of the Red Cedar River { N 
mined traits for the complex include: rectilinea: rial pit rg é 
bankments; artificial prepared gravel floors it ound el e re 
for Wisconsi the Trempealea ror ipped 
SOUTHEASTE} \RI 
For tw eeks during { | 
ol N rth ( i re prell 
rhe site is ed a g the | i 
Caraway Cree} 
During the proc excavati evi 
were found and ex ited he ; 
depth fi een inches. Th | 
knees draw p ag e che 11 I 
inlant Wi ere I 
buri had lise game s ‘ 
feet e bead ( 
if la of | ead ge 
In one of e refuse pi ere I é 
pipe sten ead e orig ( 
ol iil ! 
trade articl efuse pi | 
compare descr; 
‘ ol the ‘ ‘ ‘ ‘ 
1dentihed 
MippLe AME! ARI 
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Robert H. Merri inder a grant from the American Philosophical Society 
journal, July, 1936, p. 55), proved fruitless. While it nnot be claimed 
that men of the Folsom culture did not inhabit the regions explored, the evi 
| lence is against it. From the city of Durango explorations were made and 
é cave irtly excavated northward to Guanace est he crest of the 
ectile poi f d. ( ecti f art ead t mmon in this 
: the ‘idren take little intereat in then adi eir elders find them tan 
ted f 9 ef eT be long pres« 
| ‘ re té te 4 ‘ ‘ ; l¢ st 
‘ | ~ te roe oc P te 
1 Ng ‘ ‘ re wor 
| BS ‘ ( f ( Globe 
| eg 19023 ‘ ot rk 
ect et ed 17 | f VU 
ic ed eas re d 
‘ ‘ ‘ f Phe 
| eg ( G it é d eresting 
1 | l é Meda ed f1 
fluc igra e M re is 
( ( le , e re f the gra f pe es of the Salado 
lee l ely | iff Is¢ ) pel rds I 
the t et ises ra 1000 te 450 a.p. The ‘ ture in this 
rus oO! ti et ied 400 miles s f the de No influ 
ences fro ithe Mexi vere { d, and few if a tr the ancient non 
H OKal per Che es the culture a ) ises 1 olved 
peionged t e Laddoa r Keresa Inguistic gt ps 
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Attacking the same problem from the sout Mason and Merrill, in conn 
i with their search for Folsom n examined face sites as far nort : 
(,uanace Durang [his is close t the ( 1! I i orde | t 350 
mile tr-line. fs La Grandes nd apparent 
\ nd Gua é they f d no surface sites, | twe iles { e! 
south is the famous site of Zane. 7 th; 
elationsh1 t I ce mi ee! ‘ 
t ed é the thre \i oft the eel 
é é e de é ide 
Ira¢ ee the eg ott eSSE t | a 
riteri t di Mer! one Pex on | 
eresting t e f sherd er t este 
e Med he Mexi i | ej ort i 
e the! ‘ e¢ 
The j ind M 
( i he tle p ta 
ne ‘ ere ct \ t | 
eC Tegio! l a ~ é 
it< | 
| 
Arte t is made ( 
es ec | ce ( Vi \ 
ite ore me a chart et é 
e-( the e othe ‘ ese 
( ite 
lurning east traces « e ( i te 
eared reaches Torr 
\\ 
riga Wi engineering de 
the ) 1 the i this regi e aftiorded fine 
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\ number of groups of petroglyphs of different types were observed by the 
: expedition. Throughout almost the entire region visited, cliffs and rock-shelters 
fess: were found with rude symbols painted in red; it seems probable that these 
_ ire relatively late and made by nomadic peoples. One of the largest groups seen 
ed was near Covadonga, Durango, near the summit of a dominating peak; these 
ioe ve already been described in print by Pablo Martinez del Rio. Near Zape 
‘ were observed a number of rock carvings, of a type heretofore unknown, on 
vertical cliffs close to a stream. The elements are relatively large, isolated, 
: carefully made, and generally enclosed in rectangular boundary lines like car- 
iches. Near the town of Parras in Coahuila between Saltillo and Torreon, a 
. arge number of petroglyphs were found carved on the red rocks of a steep 
exposure; these superficially resemble more the petroglyphs of the American 
Southwest. The most unusual petroglyphs found were in the perfectly dark 
terior of one of the caves near Torreon. A few of these are incised, many 
inted in white, and a few of very peculiar type, heretofore unknown to the 
investigators, are small and carefully made, consisting of a black painted back- 
ground on which the designs, often naturalistic, are filled in with small white 
dots of a thick substance 
Possibly the institution most active and il terested in the problems of 
e terra incognita of northern Mexico is the University of California; the 
ictivities of the Ibero-Americana group there have to date been concerned al 
‘ most exclusively with that region, and especially with the very interesting and 
I! iportant area of the Pacific Coast. 3efore they begal their work, prac tically 
thing was known of that great stretch of almost a thousand miles from Tepic 
the \meri an border, ind their researches have dist losed several heretofore 
: inknown culture types of a considerable degree of advancement Che latest 
’ vork in that region is that of Isabel Kelly, of which a brief note was given in the 
t issue of this journal 
Miss Kelly dug at two sites, one near Culiacan, and one at Chametla near 
Rosario, both in the state of Sinaloa. The excavations were made in mounds 
é vhich are accumulations of refuse on dwelling sites; no architectural remains 
vere found except ior one floor witl post holes Burials were found in these 
yunds, secondar if terments within large las, whi h have afforded materials 
for measurements of about one hundred individuals from Culiacan. No textile 
remains were found. No metal occurred in the Chametla series, and at Culiacan, 
in the latest cuts. Elaborate clay pipes were found throughout the Culiacan 
range, but only temporally late at Chametla. 
‘‘The material secured is almost exclusively cer of surprising variety 
nd good quality from such a marginal location. The local chronological situa- 
tion seems to be pretty complicated, but a fairly neat and convincing sequence 
is been worked out. Fortunately the material from the two sites overlaps, and 
O late Chametla wares are equivalent to early Culiacan. From this it would seem 


that the Chametla series falls short of Conquest times and that we have yet 


to discover the earliest mounds in Culiacan Valley. 
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‘The problem of external ties is pretty tantalizing. 17 


Government is given below in a report, translated al 


here is no 


ippare 

resemblance to the so-called Tarascan wares, but Tozzer’s Covotlatelco w 
is strangely reminiscent of our Red rim decorated. On the whole. the Platea 
barren of even suggestive resemblances. The scuthern ties (the superf 
resemblances to Costa Rica a d Nicaragt ] \M) are, as is to be expect 
generic rather than specific. The whole coast, from Sinaloa southward. is te 
incognita witl pler ol opportur it f le Variation. | Miss Kells hy 
in time to visit this stretch of coast, if only for surface reconaissance. At press 
my hunch is that there is a real break between highland and coast: and it 
tongue of high culture iginating ultimate in the Centra! America eg 
spread northwestward along the coast plain as far as Culiacan valk 

Mason concurs fully with the last conclusions of Miss Kell is menti 
elsewhere in this report, he found no evidences of any high culture in hi 
cordillera whicl separates these coastal sites from those of the Chalc] i 
culture on the easte side of the mountains 

The South Cent Plate 
Che rece t work of the Di ection of Prehispa Monuments f the Mexi 


Eduardo Noguera of e above Directior and titled ‘‘Arct 
tions Begun in Mexico up to August, 1936 

‘The year of 1936 has been distinguished by th« great numbe iI new 
coveries of archaex logical objects that has been mad« 

‘In the City of Mexico, on the grounds of the old Volador, in making 
cavations tor the foundations of a ne edifice for the Supreme Court SI 

panic platform was found in the center of the square. This platform hac 

stairwa' ind its inter ( tained an « rmous offering of more 
thousand potte essels, a large part of them beautifully decorated in px 
chrome and of artistic shapes. The most important feature is that ma tt 
vases Came from regions far distant from ancient Tenochtitlan. whic indica 
that they were brought as offerings or tribute 

rhe Volad Market is the local name for the ‘““Thieves’ Market ol 
tourists i Name unrecognized by Mexi ins; it lies immediatel outn ola 
across the stree iror the National Palace Che space occupied b the plati 
was small, possibly not more than fifteen or twenty feet square, and of or 
about four or five feet height; the staircase on the west side consisted of five ot 
steps In this SsMail space, to the rear of the staircase and in the earth betwe 
its upper and lows steps, the vessels were found i: almost incredible nur 
and compactness. All were buried in upright position and about half of 
were excavated unbroker the ren Linde icked b ea press 
mayjorit seemed to me pure late orize Aztec These dat ire ire 
memory JAM 

“On the side pposit the staircase, 1 the easter! pal sé 
was found whi contained a stone be holding stone beads and ime 


sone 

Pre most verbatim, from D: | 
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shell, and on tl 


1e box lav a statue of Huehueteotl, the Fire God. This indicates 
that all the offerings had some relationship with the (ceremonial) game of 
Volador (pole-swinging), which ceremony was formerly performed on this site. 

‘In the month of July a tomb of the purest Zapotec style was found in 
Tehuacin in the state of Puebla. The most interesting feature is that a large 
of the contents belonged to the Teotihuac4n culture. Furthermore, the 
overy of this tomb in Tehuac an indicates a geographic il extension of the 


} 


Zapotec culture much farther to the west than had heretofore been observed. 


Che explorations of the (buried) structures have been continued at Cho- 


and a central tunnel has just peen comple ted wl ich pierces the entire 
imid from nort} to soutl Chis permitted the discover of the oldest section 
the buried structures of Cholula which was found towards the center of the 
ramid. It is made of a material much inferior to the rest of the edifices of this 
ind is of a more primitive architectural style. Possibly this most ancient 
ection was in part constructed by peoples of the Archaic culture, a possibility 


must be verified by future explorations 


Stratigraphic exca ations were o conti ed i ( lula these have 
demonstrated the presence here of the important cult ires of this part of Mexico 
the Archaic, the Toltec or Teotihuacan, the Cholultec, and various minor 


ises of these cultures 
Another important discover’ was made in Malinal in the State of Mexico 
[his is a monolithic temple, made of one piece, carved in the solid rock of a 
hill that dominates the town of Malinalco. Within the temple were sculptures 
eagles and jaguars carved in the rock. This is the first discovery in Mexico 
temple of this character 


Investigations were also intensified at the ruins of El Tajin, the famous 


imid with niches (in the state of Vera Cruz), and here new structures of 
pecial type of ar hitecture were found. Stratigraphic excavations have also 


een inaugurated which should supply new data for a better understanding of 
irchaeology of Mexico. 
At Monte Alban the excavations have been continued, with special atten 
to the North Platform of the so-called Sunken Court (Patio Hundido). On 
edifice J, fifty-one stelae were found. This structure is of a peculiar shape and 


have served as an astronomical observat 


o1 Also the front of the great 
South Platform was explored, revealing a wide stairway and walls. The ex 
ploration of the Ball-Court was completed, as well as that of several tombs with 
rich contents 

With regard to archaeological work in the Maya region, restorations of the 
edifices have been continued in Chichén Itz4, Yucatan, and at Palenque. At 


latter site stucco ornaments of great archaeological value were found 


Carl C. Dauterman of the Newark, N. J., Museum, who assisted Alfonso 
aso in his work at Monte Alban the last season, has supplied a little further 


information giving the high-lights of that work. More than one hundred tombs 


ive now been explored, many of them stratigraphically related to other struc- 


| 
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tures; one contained several Zapotec polychrome vessels. Mound J, the proba 
ble observatory, differs in construction and orientation from all the other 
buildings of the Main Plaza. The fifty odd carved stones are of the ‘‘Dancers’ 
type and bear inscriptions, some of them the first complete Zapotec dates to be 
found; many new glyphs are contained in these. Other ‘‘Dancers”’ carvings wer« 
found in the base of the South Platform and near the Temple of the Dancers 
Five superb jades were found, two of them figurines. A Mixtec painted bowl 
with tripod support was discovered in a shallow crypt. It contained four copper 
chisels and a pic ce of carved bone. Associated with this were unpainted Mixtec 
vessels. An urn found under the floor of Mound I contained twenty-five green 
stone figures. A ‘“‘florero’’ or pottery vase of Teotihuac4n manufacture was 
found with a burial. Vertical shafts through two large mounds further confirmed 
the tentative classification of pottery epo hs established at the end of the 
previous seasol [These were found to check with tomb stratigraphy \ 


cruciform chamber resembling those of Mitla was found, but the roof had fall 


and the interior had nothing of interest. The first authenticated piece of T 
tonac sculpture for the Zapotec area was found near the above-mentione 
burial 

The extensive and important archaeological excavations made b Alfons 


Caso at Monte Alban and Mitla. Oaxa in 1934—1935, are described in tw 


recent publicatio i the Ins ituto Panamericano de (,eogralia ¢ Hist ria 
with headquarters in Mexico Cit the former work is Publication 18, 1935 
the latter, number 21, 1936. The fift six plates and five may of the M ‘ 
Alban report give an impression of the magnitude of the site and its ex 

and reconstructio1 is well as of the objects found. The features presented 1 
this report include the Sunken Court of the North Platform, Mound B, the 


Central Mounds, Mound L, the Ball-Court, Mound X, the Tombs of the Nort 
Side, and the Tombs in the Mixtec Zone. The Mitla report also co 


large number of maps and plates. The main purpose of this work was to asc 
tain, if possible, the relation of Mitla to Monte Alban. In the South Group tw 
tombs were discovered, one of a type like those of the fourth epos t Me 
Alban, and one related to the third epoc This South Group seems to be 
oldest section of Mitla, the edifices o the other side of the rive being 1 ré 
recent and probably dating from a period after the abandonment of Mont 


Alban b the Zapote account of the irruption of the Mixtecs int he 


Valley of Oaxaca. The greater part of the work consists of a description of the 


eight tombs an 


and his assistant 


George C. Vaillant of the American Museum of Natural History continued 


his researches in the Valley of Mexico, im which work he was as usual assisted 

by Mrs. Vaillant. Of late, his excavatiogs have been more concerned with the 

later periods than with the Archi e has discovered another ke to the 
I a 


| 
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chronological relationships of Aztec pottery. Probably the most important 
ceremony of the Aztecs was that celebrating the beginning of a new 52-year 
calendrical cycle; then all idols were thrown away and replaced, the temple 
furnishings renewed and the temples refinished, and new fire was made. Dr. 
Vaillant has discovered and identified some of the dumps resulting from this 

holesale discard. He reports, ‘Our own work consisted of completing our ex- 

ivations at Chiconauhtla (this journal, Oct., 1935, p. 161), and in carrying 


out two subsidiary excavations at Nonoalco and another at Texcoco, in the 


roup of mounds called Los Melones. The chief result of our work was to estab- 


tentatively the correlation between Aztec pottery types and the ceremonial 
d nps at the close of each 52-year cycle. We have been able to isolate the 
dumps for 1507 at Chiconauhtla and Nonoalco, the dumps for 1455 at Chi- 
conauhtla and Texcoco and a dump which must represent 1403 at Chiconauhtla. 
The discovery of fixed chronological points with which to link the elaborate 
stratigraphical series obtained by the various excavations of the Mexican Gov- 
ernment and ourselves is highly significant, since by trade pieces and tentative 
cross dates of this nature from other regions there seems to be every evidence 
that the traditional historical material from Mexico is substantially correct 
even so far back as the legendary founding of the Toltec Empire. It is especially 
interesting to see how closely the architectural material from the diggings of 
he Mexican Government at Tenayuca correlates with our ceramic data from 


Chiconauhtla, Nonoalco and Texcoco insofar as these aspects of field archae 


ogy are Cap ible of reflec ting the historical events detailed in the chronicles.” 
[he important researches of Sigvald Linné and Gésta Montell of Stockholm, 
Sweden, which were briefly noted in this journal for last October, p. 164, are 
succinctly condensed in an article in the new Stockholm anthropological jour 
Ethnos, 1, 2, March, 1936 pp 39-48. Thev spent from October, 1934 to 
May, 1935, inclusive, in Mexico. This was the second recent trip of Linné to 


Mexico, the results of his first trip in 1932 having been published in his admir- 


ble work Archaeological Researches at Teotihuacén, Mexico, 1934. 

Excavations were prosecuted near the town of Chalchicomula in the State 
of Puebla. In the neighborhood are nearly fifty mounds of earth, often in what 
appear to be intentionally planned groups. These mounds are either circular 
or square at the base, and often stepped and dressed with stone. Almost all of 
hese had been rifled and partly destroyed by commercial excavators, but 
Linné trenched one which was over one hundred feet in diameter at the circular 
vase and about twenty-five feet high. Thirteen graves were found in the pro- 
cess of this excavation, the individuals buried in either recumbent or sitting 
postures. The crania had been artificially deformed in the same manner as that 
employed by the Maya. The grave furniture was remarkably scanty but of 
importance since it shows no trace of Teotihuac4n culture, an entirely unex- 
pected feature; its aspects relate more closely to the Archaic cultures of the 


Valley of Mexico. Neither were any of the thousands of potsherds picked up on 
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the surrounding surface of Teotihuas r he deduction is e conta 
with the Teotihuas culture were perficial, if ar witl ne es pt 
that the ruins dats if earlier period 

Subsequently ex: iti sand i estigati vere pursuec val ‘ 
] i close he easte bounda ot the cle tow and ne he « 
ol Sa I incis Maz | i one | ired f t rooms ri ree ¢ 
yards were exposed. Over t hundred | ( esse ere I I eg 
togethe wit! lragme te tiles a d coiled ke 1d¢ 
of Aztec cerami 1, in tra e re sof Li ‘ 
1932 at the ite ) vhere Azte I eri 
objects of the ) ( is pK 
pre Aztec loge jects ol 1 Ve | ( 
from more distant regior some tragmer of Maya potter 1 othe I 
pure Totonac type, some of the latter res Ing S¢ are | ‘ 


Sacrificios 
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de SE, 1x the city of Vera ( z. The importance of ese find 
Teotihuacin, Azte Ma ind Tot ic ter it one plac« i 
overestimated. The tempor relationships of the many type fM 
ire coming t e fair inderstood. at these M 
Teotihuacan n ifford a key to the rl { the relative s« ‘ eof] 
ind Maya periods. Mexicanists s] ld awa ith interest a more detailed i | 
of these. The roor excavated were dwelling ses of the be rent 
period, the first s« ilding to be investigated this site 

Che third ar 1eolog1 investigati t irried « et 
Calpulalpan in the e of Tlaxca \ brief e ol this work a ‘ 
jour! 1 yea ¢ | é was here assisted Mr Helga | é M 
Bodil Christens¢ hree ancient ¢ orig 
crowned | ram ere I ind. Some flo« | 1 Wa were ere 
peautil a-! at vil nig eliel ade relerred 
repor l add ir huma ngure there ire i i 
representing al I the \zte da Sig a tne Dase rig e ol 
rain god Tlalk f these 1 ‘ sca edge of ( 
pantneon and calen the Teotihuacan pe 

We deduce f note in the last ji e of the JSAP, signec - 
M Jacques at M Ceorgette Sousteli led archaeolog! 

gical investigati the (,ord regi the tate 
Guanajuat Hidals nd San Luis Potosi in Nove er and Dec é 193 
reg atx a irchaeoiog! Site oast influc e i 
iragments of Toto ne vokes are found ere. The pottery se 
two types, one of « 1¢ leotihuac: ature, and another appare 
origin whi displa i evident connect with ar vell-k 
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Though it is technicall outside the Middle Americar held, all Mexicanists 
should be made aware of the fact that two rather tvpical “ball-courts” have now 


been discovered in Arizona. One near Snaketown was excavated in 1934 by 


G Pueblo of Globe, and in 1935 the Museum of Northern Arizona. under 
= McGreg« ext eda il held near Flagstaff. In both of these courts 
re detailed features that connect them with Mexican ball-courts. Two other 
ire kn near Flagstat d probably by this time one of these has 
i ed 
Va 

\. V. Kidder of the Division of Historical Research of the ( egie Institu 
f Washing } kind] pplied the following report of the archaeo 
researche f that Institutior i! Middle Ar erica d ring the past season 
UCATAN. H. B. Robert d H. E. D. Pollock co ed a joint study of 
‘ hitec f or ern ¥ h the have been 
, ged f{ hye f we Che work of the ‘ sisted of an ex 

i i e Chenes « ind of mi itigraphic excava 
| \r ( ich Itz K Jk me exca ec d repaired a small tau 
ed s ‘ hi fort of the gens sand Columns group. 
isa ) ta itth ) ding enevet eC veat-batl see 


( d Oui R eninsula trom west 

eas He ited su ed irge ed | Palma whi h 

( tained a great number of stelae. The latter, howeve were of such soft 

e that the epigraphic results were relatively disappointing. Toward the end 

e sea ‘ son ¢ ited at San Jose he British Honduras 
ecking evi ce ic and chite iti 

ATEMALA. Robert \W\ iuchope exca ited tor three months it Zacualpa 

Dep me Quiche \ rk was lertake rder to gather data 


earing on the large collection from Zacual; 1¢ had bes made by pot 


ich is now in possess of Padre Rossba i Chichicasten 
9 \\ ex es ed 1 ire ola ver\ large 
1 { data regarding house structures and ial practices. He also found 
tratihed deposits yielding much information concerning the sequence of 
ter types. U. G Ricketson and A. \ Kidder excavated a mound in the 
great site near Guatemala Cit \s this site covers a number of different phases 
s as Miraflores, Arevalo, « it has bee lamed he Society of Geography 
History of Guatemala, Kaminalju [he mound investigated proved to 
il i superposition of four pyramidal structures. Lving to the east were 
ee | mbs, the burial places of persons of obvious importance, as the skele 
were accompanied I avish mortuary offerings ol potter‘ and jade 
At | ixactu Peté (,uatemala \ Led ard Smiti assisted by Edwin M. 
S »k and others, completed the four-year excavation of the ‘‘Palace,”’ Struc 


e A-V, sec uring architectural sequences and some excellent pottery. Gustav 


| 
| 
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Stromsvik and his party, with the coéperation of the Honduras Government, 
recommenced researches at the ancient city of Copan in Honduras. He con 
tinued clearing the court and the famous Hieroglyphic Stairway, opened ex 
ploratory tunnels in the Acropolis and repaired Temple 22. He also performed 
the very desirable work of building a diversion dam to protect the Acropolis 
from further demolition by the river which had already carried away a part of 
it. Sylvanus G. Morley devoted his year to the completion of his monument 


w ready fe 


work upon “The Inscriptions of Petén,’’ which we understand is n 
press. 


The sixth season at Piedras Negras by the University Museum, Philad« 


phia, was devoted principally to working out further details in temples an 


palaces. The most significant deductions refer to the ct 


ern Usumacinta site to the central and probably Elder Petén region. This di 


is greater thar has beer supposed Nevertheless at least ifter the earlie 
period, Petén influences were met by transforming ideas originating locall 
received on earlier time levels pace pern its mention of onl one speci! 
instance—a temple (Structure J-29) in all essentials typical of the fame 
Tikal building except tor the temple room itse If This alwavs had a re sonable 
room widtl ind bega witl three doorwa' separated by nearly square pier 
This chamber was later converted into a one-doorway room, in this respe 
like those of the ce tral Peté: but at the same tims is mucl i the exter 
Petén design as was practicable was obliterated The questi irise it t 
elimination of doorways was for structural reasons connected with thei d 
tion of a vaulted masonr of, since in a third period the two missing doorvw 
were restored, with new and heavier pier between then [he typical Piedra 
Negras rear si niche column altar and ventilator, i. the functional ay 
paratus, was part of the original design and persisted throughot 

Suilding stratifications greatly strengthened the hypothesis that Usur 
cinta irchitect ire devel yped without the masonr’\ vault or Ma Arcl "add 
ing it at Piedras Negras in a middle period Work in the palace produced 
nev nry thrones, adding a new variety to a long Usumacinta serie I 
ca in the intrigui series of eight [ype X”’ buildings were stri 
confined to esta two remaining doubtful ¢ xamples as suci Exar 
tion of modern Mexican highland buildings by Francis M. Cresson, |]: 
sistant archaeologist, on his way home, as given below, in the opinion of sot 
students has eliminated all question as to the sweat hous« function ol these 


structures, as first suggested by Dr. Mork 
['wosub-temple trenches, added to those of former years, make it increasing 


probable that elaborate tombs were not placed below temple floors 1 


region, in contrast to the Petén sites Holmul and Uaxactun 
Several potter types, new to the sit were identified, most of ther 
probably trade pieces and therefore of great potential value Une I nese 


comple te vessel, was datable with reference to the ar hitec tur il series and ¢ 


iltural debt of this west 
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be neither very early nor very late “Old Empire.’’ Certain others are almost 
certainly late. 

Three days were spent at Palenque, making certain studies on the architec- 
ture and the thrones there, and establishing without much question the pres- 
ence of a ball court, near the palace, spotted on Maudsley’s map by Mr. Cres- 
where it is perfectly obvious. Ball courts were probably universal at im- 
ant southern Maya sites 
[he party consisted of Mr. and Mrs. Linton Satterthwaite, Miss Tatiana 
oskouriakoff, architect, Mr. Cresson and Don Victor M. Pinelo, representa- 
e of the Guatemalan government 

The above re port was supplied by Linton Satterthwaite Jr . leader of the 
University Museum’s Piedras Negras Expeditions since 1933. The next is by 


Francis M. Cresson of the same Museum, who accompanied the expedition for 
nis second yeal 
Returning from Piedras Negras it July 1 short stay at Mexico (¢ ity gave 
opportunity for the examination of the temazcales or sweat houses at several 
nearby Indiar villages Similarities between the moder Me xican sweat houses 
d eight small stone structures at Piedras Negras prove conclusively that 


these Piedras Negras buildings were used for the same purpose. In both areas 


the outstanding features are a small room with a very low doorway; a fireplace, 
within or on one side of the building; and a surface drain, consisting of a sunken 

issageway through the doorwa In the Mexican temazcal, steam is pro 
duced by water thrown on heated rocks at the m f the fireplace, and the 


ther also washes himself with hot water. From excavations at Piedras Negras 


e sweat house can now be included among the traits at least certain of the Old 


Empire Maya; while the ‘‘tau-shaped”’ building excavated this year at Chichén 


ington is also undoubtedly of the same 


On January 5, 1936, Dr. W. D. Strong left Washington for Honduras as 
ider of a joint archaeological expedition from the Bureau of American 
gy, Smithsonian Institution, and the Peabody Museum, Harvard Uni 
ersit He was assisted in the field by lfred Kidder II and Drexel A. Paul, 
Ir., from the Peabody Museum, and by Mrs. Kidder and Mrs. Strong. Estab 
hing its base at Progreso, in the Ulua Vall the expedition made strati 
lic excavations at several sites on the Ulua River. In March and April, 
Dr. and Mrs. Strong with Mr. Paul conducted excavations around the north 
end of Lake Yojoa, while Mr. and Mrs. Kidder worked on the Comayagua 
River. In May and June the entire expedition worked sites on the Chemelicon 
River, including the site of Naco first visited by Cortez and the early Spanish 
Conquistadors 

On the Ulua River excellent stratigraphic series were secured of the pre- 
historic polychrome pottery horizons. At Playa de los Muertos on the Ulua, 


these horizons, corresponding roughly to the close of the Maya Old Empire, 
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were found to overlay a much earlier living level marked by monochrome 


polished and incised pottery. This earlier horizon, the Playa de los 


( ulture, had been disco. red in 1929 by Dorothy H. Popenoe rt} e p ly 


Mu 
ch 


and the monochrome horizons were separated by from one to tw neters of 
barren clay. Both were marked by evidences of habitation and buria Che old 
est horizon is apparent! closely related to the earliest knowr occupatior leve 
in the highlands of Guatemala and probably to those of the illey of Mexi 
At Lake Yojoa whicl is being looted b commercial excavators, bot] gra 
ind house floors were uncovered. The association of various polycl me p 
ter. types i the same graves W is demonstrated certalr stone statue I 
Nicaraguan Lake type photographed, and, at one place, a clear case of strat 
catio ol pol chre nochrome was disc ered Ne 
Rita on the Cor ig Rive i splendid series of polychrome ware eari 
evidences of a combinati f Old Empire Maya and Chorotegan influence 
uncovered. Or he Chemeli Rive sites containing Ulua Rive IVC! 
potter were map ed i d pa tiall excavated \ Nace cere! ni a 
was discovered d iall excavated is we is numeé S ( ered 
mounds and painted house floors. Some celal f early | é 
ence was found in a ciation with the native ceramics. The latte iracte 
istica having ite slip and geom«s ed designs, repress ique 
pe for this regi 1 may be of late Nal igi Che exped ‘ ‘ 
the | nited S t¢ ea 
The Anti 
Dr. Froeli G. Raine ind M I Rouse of the Pe dy Must 
Li¢ I 1versi ted 1 ele i a illage idde ‘ 
icinit f Fe iberté orthern Hait ist spring 
Five of the ¢ tes contained n te In these sites fl 
the o1 materi ed I irtilact The | it i the artil ( vere 
irge flaked-fli i! ements, with shape suggesting 1 
r daggers Some {them resemble fli ( si di Harri 9 ( ) Y 
lainan sites in Cuba. Similar fli implem« were also four i e | 
Liberté site col lining potter but 1 nese site ne I ed 
porportion of the total kinds of artifacts 
[wo of the site contained potter resembling t it km ive et 
used by the Indians of Santo Domingo in Columbus's time. This is the kind 
pottery usually found in Haiti and the Bahamas, and it is characteri 
Harrington's Tainan sites in Cuba. The potte from the remainds f ( ‘ 
resembles more closely that found by Krieger at San Juan villag é 
Saman4 Peninsula in the Dominican Republic, the pottery described Few 
from Cueva de las Golondrinas, near Manat Puerto Ri ind Otte 
excavated by Dr. Rainey from intermediate levels of certain middens in Barri 
Canas, Barrio Coto, and Barrio Monserrate, Puerto Rico 
No red and white painted potter such as that found in Puerto Ri um 


Lil ted potter) ext avated by 
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of the Fort Liberté sites. All of the sites 


Lesser Antilles, was found in an‘ 


ated contained marine shells, unlike some of the 


Dr. Rainey in Puerto Rico. 
the relative ages of any of the 


sites which contained 


As vet, there are no direct indications of 


natural stratigraphy occurred. 
Cornelius Osgood, Director of the Peabody Mu 
of this work appeared in the Proceed- 


irom 


of Yale University \ fuller report 


gs of the National Academy of Sciences, 22, 1, January, 1936. Both this and 
iney’s former work in Puerto Rico on the ‘‘Crab-Culture’”’ are of the greatest 
ince i d pe up new ler Sl he i irea 
Mar | ( iblications in the Middle American field have appeared 
in the st ye f whicl would be unfai 1ention those that come 
li to mind ad borious tabulate all. In addition to those men- 
ed above ne iblicati s ot the ( irnegi Instituti the American Mu- 
t he Ma Socie Ibe Americana, the Mexican National Museum, 
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were found. From a selfish point of view it would be desirable to have some 


such illustrations in order to compare them with our own. I heartily commend 


Mr. Ritchie and Dr. Parker for their willingness to drop the term “‘Algonkin”’ 
from the archaeological vocabulary. As Speck pointed out a few years ago, this 


term is purely a linguistic one and its use in archaeology has led to much con- 
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eramic Decoration Sequence at an Old Indian Village Site Near Sicily Island, 


1. J. A. Forp. | Anthropological St 


servation, Louisiana Geological Survey, 39 pp 5 plates, 12 figs., New 


Department of Con- 


| Orleans, 1935 


In this first paper of the new s Louisiana Geological 


Survey, Mr. Ford presents the results of his analysis of pottery forms and 
de rations found at the Peck village site near the Ouachita River northeast of 
Natchez Four ten-foot square sections were excavated at this site, a level 
floor being maintained in each section and the material from the different levels 
segregated. The average total depth of the sections was about 20 inches. The 


ceramic types from eacl level in the different sections were classified according 


index previously developed by Mr. Ford from a study of sherd collections 
ide in Mississippi and Louisiana 
[his index is really a list of decoratior types a d the classification is sum 


rized in the paper now being reviewed. According to this scheme of classifi- 


yn, the decorated sherds at the Peck site fall into three main groups, the 
Varksville, Coles Creek, and Deasonville, while unusual decorations not defi- 
itely belonging to these groups form a fourth type. Actually, the unclassified 
sherds of this latter type are relatively uncommon and do not figure in the 


tification analysis. Furthermore, examples of pottery designs of the Deason- 
e type were not particular numerous, s¢ e ceramic decoration sequence 
is site boils down to the chronologic difference between the Marksville 


Coles Creek pottery complexes. When the percentage of specific marker 


types of these two complexes in the various levels of the excavated sections 
| re compared, the results very definitely show a high percentage of Marksville 
sne rds 1! the lower levels witl al il ( reasing perce! tage of ( oles ( reek and a 

decreasing proportion of Marksville types in the higher and later levels. This 
| ndicates that, at this particular site at least, the Marksville type of ceramics 
Was graduall replaced by that of (¢ oles ( reek Although the Marksville type 
1 ver'\ probabl; older it does not follow that ( oles ( reek developed out of 


Viarksville, for there is no evidence of such evolution 
Pottery of the Marksville type is very similar to that found in Hopewell 
sites of Ohio, but most of the other characteristic features of this culture are 


not known at present in the southeastern states. It seems likely, however, that 


when sufficient evidence accumulates so that prehistoric cultural relations can 
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be worked out with some degree of definiteness, the distribution 
culture will be found much wider than is now supposed. 

he chief interest of Mr. Ford's paper is its p esentation 
pottery decoration al alysis and the determination ol sequence 
nite stratification exists. For this reason it should receive the att 
who may not be specific Lil interested in the local archaeolog 
who may have problems whose solution can be aided by th« 
by Mr. Ford. The paper forms an excellent introduction 
it is to be hoped that tne | ouisiana ( seologi al Survey will col 


tion of their Anthropological Studies. 
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